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It has been well Biud, that '^ whoever shortens the ro&/ to 
knowledge, lengthens life." The ralne of a knowledge of 
Arithmetic is too generally appreciated to require oomment 
When properly studied, two important ends are attained, yit : 
discipline of mind, &nd faeility in the application of nnmbers 
to business calculations. Neither of these results can be se- 
cured, unless the pupil thoroughly understands the principle of 
every operation he performs. There is no uncertainty in the 
conclusions of mathematics ; there should be no guess-warh in 
its operations. 

What then is the cause of so much groping and fruitless 
effbrt in this department of education? Why this aimless^ 
meehanical ^^ ciphering," that is so prevalent in our schools ? 

Many of these evils, it is believed, arise from the practice of 
requiring beginners to solve problems above their comprehend 
si&n^ and to learn abstract rules without analysing their prin^ 
ciples, or explaining the reasons upon which they are based. 
Taking his slate and pencil, the pupU sits down to the solution 
of his problem, but soon finds himself involved in an impene- 
trable maee. He anxiously asks for light, and is directed ^^ to 
learn the rule." He does this to the letter, but his mind ia 
still in the dark. By pueeUng and repeated trials^ he at 
length finds that certain multiplications and divisions produce 
the answer in the book ; but so far as the reasons of the pro- 
cess, and the principles of the rule are concerned, he is totally 
ignorant. 

It needs no arguments to show that this course is calculated 
to dampen the aardor of a child, and meikft Y^obl ^ laej^woa^KAoX 
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eipKerer, To require a pnpil to learn and understand a rule 
before he is permitted to see its principles illostrated bj simple 
practical examples, places him in the condition of tiie boy, 
whose mother charged him never to go into the water till he 
had learned to swim. , 

These embarrassments are believed to be as unnecessary^ as 
they are deleterious. The present work was nndertaken, with 
the hope of contributing something towards their removal. 
Its plan is the following : 

1 . The definitions are designed to be simple, hrief, and eomprc" 
hensive. If they are not simple, children can not understand 
them ; if long, it is difficult to remember them ; and if not eomr 
prehensive, they are not worth remembering, 

2. The pupil is led to a knowledge of the rule by induo" 
tion, a process by which he is taught to reason from particular 
examples to general principles. To this end the examples 
at the commencement of the rules are practical, and are 
adapted to illustrate the particular principles under considera- 
tion. Every teacher can bear testimony, that children reason 
upon practical questions wiCh far ge^ht^T facility and accuracy^ 
than they do upon abstract numbers. 

8. The separate principles being analyzed and understood, 
the general rule is then deduced, and arranged in a convenient 
manner for reference and review ; thus combining the advan- 
tages both of the inductive and synthetic modes of instruction^ 

4. The rules, as far as possible, are constructed in such a 
manner as to suggest the principles upon which they depend ; 
and the reasons for the various operations are earefuUy given, 

5. The work abounds in examples for practice, which are 
drawn from the various departments of business and science, 
and are calculated to call into exercise the different principles 
of the rules, to wake up thought, and to prepare the learner 
for the active duties of life. 

Their arrangement is ^r<«2t^2 And progressive. At first, the 
numbers ai-e small and refer to objects with which the pupil is 
acquainted, in order that he may clearly understand the nature 
of the question and the reason for every step in its solution. 
As he becomes familiar with the operation and tlie principles 
of the rule, the numbers are larg^" and the combinations more 
complicated and difiicult. 
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6. Mental exerct^es are frequently interspersed throngh the 
work, which, if properly attended to, are among the best means 
to arrest and pretent habits of mechanical ciphering. 

7. In the arrangement of subjects, it has been a cardinal 
point to follow tlie natural order of the science. No principle 
is used in the explanation of another, until it has itself been 
demonstrated or explained. Common fractions, therefore, are 
placed immediately after division, for two reasons. First^ they 
arise from division, and axe ^inseparably connected with it. 
Second^ in Reduction, Compound Addition, &c., it is frequently 
necessary to use fractions; consequently fractions must be 
explained before the Compound rules can be understood. 

For the same reason. Federal Money, which is based upon 
the decinuil natation^ is placed after Decimal Fractions. 
Interest, Insurance, Commission, &c., are also placed after 
Percentage, upon whose principles they are based. 

8. In preparing the tables of Weights and Measures, particu- 
lar pains have been taken to ascertain those that are in present 
use in our country, and to give the legal standards as adopted 
by the General Government, in 1834.* 

9. The subject of Analysis is deemed so essential to a 
thorough knowledge of arithmetic and business calculations, that 
an entire section is devoted to its development and applkation. 
The principles of Cancellation are careftdly explained, and its 
important applications pointed out, in their proper ' places. 
The Square and Cube Roots are illustrated by geometrical 
figures and cubical blocks. 

10. The work contains much valuable information respecting 
business transactions and matters of science, not found iu 
other school Arithmetics. 

* Nearly twelve yean had elapsed after the OoTemment adopted a uniform, 
standard of Weights and Measures, before the publication of the first edition of 
this work ; and yet not a single aritlimetic, so far as we know, had given these 
standards to the public, or even intimated that any thing had been done upon t)^ 
subject. In the year 1836, Ck)ngress directed tlie Secretary of the Treasury to 
cause to be delivered to the Governor of each State in the Union, or to such per 
son as he should appoint, a complete set of all the Weights and Measures adoptc 
as standards, for the use of the States respectively ; to the end that a "knt'fon. 
standard might be established throughout the United States. Since that, man^ 
of the States have adopted the same, and it is to be hoped that every State of the 
Union will promptly unite in the aecomplishment of an object so conducive both 
to individual aad publiA good. 
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With regard to the present edItioiL, h may be remarked, thai 
tiie stereotype (dates haymg bccoode so mnch impaired by use 
as to render it necessary to renew them^ the author has availed 
himsdf (tf the opportunity thus |Hresented, to revise the work, 
and make such additi<Mis as experience and the adyancement 
of this department €i instruction, hare suggested. By con- 
densing some parts and increasing the number oi pages, an 
(oportunity has been affixtled for the introduction of much 
ttriw and Taluable matter. Among the hnprovements are the 
addition of many new examples, a more c<Hnpreh«9siTe riew 
of Duties, Equation of Payments, Domestic and Foreign Ex- 
change, Progression, ^bc The articles are numbered the same 
as before, and the new examples are placed after those ah^ady 
given, so that the present may be used with the former editions, 
if desired. 

Such is a brief outiine of the present work. It is designed 
to present the elements of practical arithmetic in a lueid and 
Bystematie manner. It embraces, in a word, all the principles 
and rules which the busness man has occasion to use, and is 
particularly adapted to precede the study of Algebra and the 
higher branches of mathematics. 

In conclusion, the author begs leave to express his obliga- 
tions to teachers and the public, for the very flattering manner 
in which his former works have been received. The circu- 
lation has far exceeded his most sanguine expectations, and it 
Ss hoped the present editioR will be found worthy of continued 
favor. 

J. B. THOMSON. 
New YoaK, Maroh 4th, 1858 

%* A EliT to this edition of the *' Practical Arithmetic^** contain- 
ing an AndlyviB of the more difficult questions, the results of tlie 
■everal steps in the operation, etc., is published separately for the 
use of teachen^ and private students. 



SUGGESTIONS ON TEACfflNG ARITHMETIC. 

L Qualifications. — ^The chief qualifications requisite in teaching 
Arithmetic, as well as other branches, are the following : 

1. A thorough knowledge of the subject. 

2. A loTe for the employment. 

3. An aptitude to teach. These are inditpeniable to succeu, 

IL Classification. — ArithtnetiCj as well as reading, grammar, <fec, 
should be taught in clcusea. 

i. This method saves much time, and thus enables the teacher to 
devote more attention to oral Ultutrationt, 

2. The action of mind upon mind, is a powerful HimularU to exer- 
tion, and can not fail to create a zest for the study. 

8. The mode of analyzing and reasoning of one scholar, often 
tuggesti new ideas to others in the class. 

4. Tn the classification, those should be put together who possess 
as nearly equal capacities and attainments as possible. If any of 
the class learn quicker than others, they should be allowed to take 
np an extra study, or be furnished with additional examples to 
solve, so that the whole class may advance together. 

III. Apparatus. — ^The Blackboard and NumerietU J^^ame are as 
indispensable to teachers, as tables and cutlery to housekeepers. 

Not a recitation passes without use for the blackboard. When 
a principle is, to be demonstrated, or an operation explained, if done 
upon the blackboard^ all can see and understand it at once.* 

IV. RscTTATiONS. — ^Thc Jirvt object, in oonducting a recitation, 
should be. to secure the attention of the class. This is done chieflv 
by throwing life and variety into the exercise. Children loatLs 
dullness, while animation and variety are their delight. 

8. Every example should be analyzed, the "why and- the where- 
fore* of every step in the solution should be required, till the leai*ner 
becomes perfectly familiar with the process of reasoning. 

4. To ascertain whether every pupil has the right answer, it is an 
excellent method to name a question, then call upon some one to 

* Every one who ciphers, will of course have a slate. Indeed, it is desirable 
that every scholar in school, even to the very youngest, should be furnished with 
a small slate, so that when the little fellows have learned their lessons, they niay 
busy themselves in writing and drawing various familiar objects. Idtmeee in 
school is the parent of miaekiefj and employment is the best antidote against dif 
obedience, 

Oeometrieal diagramt and aolide are also highly usefUl lu lUnftlt^&^Tt^ 'cccas^ 
points in aritbmelic^ and no 9cbool should bo without \.h«m. 
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give the azuTfer, and before deeidiog whether it is right or trrong; 
a^k how many ic the class agree with it. * The answer they giye by 
raising their hand, will show at once how many are right. The ex- 
planation of the process may now be made. 

Another method is to let the class exchange slates with each otherj 
and when an answer is decided to be right or wrong, let every one 
liiark it accordingly. After the slates are returned to their owners^ 
each one will correct his errors. 

V. Thoroughnbss. — ^The motto of erery teacher should be thor- 
otitghness. Without it, the great ends of the study are defeated. 

1. In securing this object, much advantage is derived from/r^ 
gtient reviewi. 

2. Not a recitation should pass without practical exercises upon 
the blackboard or slates, besides those assigned for the lesson. 

8. After the class have solved the examples under a rule, they 
should be required to give an account of its principles with the reason 
for each step, either in their own language or that of the author. 

4. MentcU Exercises in arithmetic, are exceedingly useful in making 
ready and accurate arithmeticians, and should be /r^^ti^n^/^ practiced. 

VI. Self-bxliance. — ^The habit of self-reliance in study, is con- 
fessedly invaluable. Its power is proverbial ; I had almost said, 
omnipotent. " Where there is a irillf there is a way,** 

1. To acquire this habit, the pupil, like a child learning to walk^ 
must be taught to depend upori himself. Hence, 

2. When assistance is required, it should be given indirectly; not 
by taking the slate and solving the example for him, but by explain- 
iag the meaning of it, or illustrating the principle on which the 
operation depends, by supposing a more familiar case. In this way 
the pupil will be able to solve the question himself, and his eye will 
sparkle with the consciousness of victory. 

8. Finally he must learn to solve examples independent of the 
answer. Without this attainment the pupil receives but little or 
no discipline from the study, and is unfit to be trusted with busi- 
ness calculations. What though he comes to the recitation with an 
occasional wrong answer ; it were better to solve one question 
understandingly and alone^ than to copy iEi score of answers from the 
book. What would the study of mentsd arithmetic be worth, if the 
pupil had the answers before him ? What is a young man good for 
in the counting-roomy who can not perform aritJAmetioal operations 
without learning the answer I 
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SECTION I. 

Art. 1* Abithmetio is the science of numbers. 

Obs. Arithmetic is •pmetiroet regarded both as a geieneetoid an mrt ; aMimois 
because it explains the relations and properties of numbers ; an art| because it 
^ows how to apply them to the practical coooerns of life. 

2* Any single thing, as a peachy a rose, a book, is called 
a unit^ or one ; if another single thing is pnt with it, the col- 
lection is called two; if another still, it is called three; if. 
another, /(mr; if another, ^w, &o. 

The terms, one^ ttoo^ three, <j6<j., by which we express how 
many single things or units are under consideration, are the 
names of numbers. Hence, 

3« Number signifies a unit, or a collection of units. 
Knmbers are expressed by words, by letters, and hy figures. 

A*4(<«. — The qnrations on the observations may be omitted, by beginners, till 
review, if deemed advisable by the Teacher. 

NOTATION. 

4* Notation is the art of expressing numbers by letters or 
figures. 

There are two methods of notation in nse, the Soman and 
the Arabic. 



QuKSTiOHs.— 1. What is Arithmetic? S. What is a single thing called ? If 
another is put with it, what is the collection called? If another, what? What 
are the terms one, two, three, Ice? 3. What, then, is numbf*r7 How are num- 
bers expressed f 4. What is NotatUm ? Mow many methods of notation are la 
I? 
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I. ROMAN NOTATION. 

5* The JRoman Notation is the method of expressing nnm- 
bers hjUtten; and is so called because it was inyented by 
the ancient Bomans, It employs seven capital letters, viz : I, 
V, X, L, 0, D, M. When standing alone, the letter I denotes 
07is; Y^Jhe; l^tm; l^fift/^; OyOnehimdred; Dyjfivehuti^ 
dred; M, ons thousand. 

To express the intervening numbers from one to a thonsand, 
or any number larger than a thoilsaud, we resort to repeti- 
tions and various combinations of these letters, as seen in 
the following 

TABLR 



I . denotes one. 


XXX d 


enoie thirty. 


II 


(( 


two. 


XL 


" forty. 


m 


«< 


three. 


L 


*« fifty. 


IV 


«« 


four. 


LX 


•* sixty. 


V 


t* 


five. 


LXX 


" seventy. 


VI 


u 


fiix. 


LXXX 


*• eighty. 


vn 


m 


•even. 


XO 


" ninety. 


VIII 


M 


eight 





" one hundred: 


IX 


M 


nine. 


01 


" one hundred and one. 


X 


«( 


ten. 


CX 


** one hundred and ten. 


XI 


it 


eleven. 


CO 


" two hundred. 


XTT 


CI 


twelve. 


ceo 


*' three hundred. 


XIII 


« 


thirteen. 


OCOO 


** four hundred. 


XIV 


u 


fourteen. 


D 


•* five hundred. 


XV 


M 


fifteen. 


DO 


<* six hundred. 


XVi 


« 


sixteen. 


DCO 


" seven hundred. 


xvn 


(( 


seventeen. 


DCOO 


" eight hundred. 


XVIII 


U 


eighteen. 


DCCCO 


" nine hundred. 


XIX 


U 


nineteen. 


M 


** one thonnand. 


XX 


tt 


twenty. 


MM 


" two thousand. 


XXI 


u 


twenty-one. 


MDOOOXLV,one thousand eight 


XXIl 


•« 


twenty-two, Ao. 


hundred and forty-five. 



Quest.— 5. What Is the Roman notation ? Why called Roman ? How many 
totters does ft employ? What does each of these letters denote when standinif 
alone? How are the intervening numbers from one to a thoueand expressed? 
How express Two? Four? Six? Eight? Nine? Fourteen 1 Sixteen? Nine- 
teen? Twenty-four? Twenty-eight? What does XL denote? LX? XC» 
CX7 CI? CIV? CL? MD? 
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Obs. 1. The Imrner win pereeiTe from the Table abore, that vmrj time a let- 
ter is repeated, its value is repeated. Thus I, atanding atone, denotes mm ; If, 
two ones or two^ &c. So X denotes ten; XX, twenty, Ice. 

2. Wlien two letters of different valae are Joined together, if the leea is placed 
before the greater, the value of the greater is diminished as many units as the 
less denotes ; if placed after the greater, the value of the greater is increased aa 
many units as the less denotes. Thus, V denotes five ; but iV denotes only four; 
and VI, six. So X denotes ten ; IX, nine; XI, eleven. 

3. A Una or bar ( — ) placed over a letter, increases its valae a tk^usand times* 
Thus V denotes five, V denotes five thousand ; X, ten ; X, ten thousand. 

1 4. The Roman nutation is chiefly used to denote chapters, sections, and other 
divisions of books and discourses. 

In the early periods of this notation, four was written IIII, instead of IV; nine 
was written Villi, instead of IX ; ferty was written XXXX, instead of XL, &.c 

A thousand was eriginaily written CID, which, in later times, was changed 
into M ;five hundred was written 10 instead of D. Annexing to 10 increased 
Ua value ten times. Thus, 100 denoted five thousand ; 1000, fiftjf thousand, &c. 

II. ARABIC NOTATIOK 

6« The Aralne Notation is the method of expressing nnni- 
bera by figures; and is so called because it is supposed Ui 
have been invented by the ArabB, . It employs the following 
ten characters or figures^ viz : 



1 


2 


8 4 


5 


6 


r 


8 9- 





one, 


two, 


three, foar, 


five, 


six. 


seven, 


eight, nine, 


nangbt. 



The first nine are called significant fignres, becanse each 
one always expresses a value, or denotes some nnmber. 
They are dlso called digits^ from the Latin word digitus^ 
signifying a finger, because the a£cients used to count on 
tlieir fingers. 

The last one is called natight, because when standing alane^ 
if expresses nothing, or the a^bsence of number. It is also 
cidled eipher or zero, 

Obs. Tt mnst not be inferred, however, that the cipher in. useless; tf^r when 
placed on the right of any of the significant figures, it increases (heir value. It 
Hiay therefore be regarded aa an auxiliary digit, whom oflSce, it will be seen 
bareafter, is as important as that of any other flgore in the system. 



QacsT. — Obs. What is the effect of repeating a letter? Jf a letter is placed 
before another of greater value, what is the effect? If placed after., what? 
When a letter has a line placed over it, how is its value affected ? To what use 
is ttie Roman notation chiefly applied ? 6. What is the Arabic notation ? Why 
called Arabic? How many ch«f actera does it employ? What are the first nine 
called? Why? What eisd are they called? Why? What is the last one 
called? Why? Obs, Is the cipher useless? What ma^ V^ bi6 1&V^^^% 
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[SscT-L 



7. b vfT %e 



A3 SJX3L 

teceduer two 




'TUf 



2£ZBLr4 



•■V 



I3« Arxne 

or sxare ^ riese ssl i^rxr^K. liZfti ^^irriE^ till- 
6» ixt«BL aeecnncc tt» ize cL^ts%a£ ruKes which 
thiST oonE'T. For nrim-Zife. » c ii^naiifr tes* w* rsdce the 
oG ?&« riris at ihit 1. :zis 10 : lo express «wnes. we cse two 
Is. thfs 11 : to cirg^t tetune. we ptaee cbe 3 ca :ht r^t of 
the 1, thss 13 ; tE> ex^res tmens^. m puM» sise oo tbe ligfat 
of tbe 1. thoB 30 : to eijie i Mfe a ivuirmL we piace two (fei on 
the ri^c of the 1, x^aa 10*jl JLc^ ss ae«a ia tbe ^xlowing 

TABLE. 



1, 

2, 

a. 

4.foar. 
6, fire 

7. 

Speight. 
9, nine, 

10, tCBL 

11, elerca. 

12, twdTc: 

13, thirteen. 
11, fourteen. 

15, fiaeen. 

16, tizteen. 

17, leTMiteen. 

18, eighteen. 

19, uioeteen. 

20, tweotj. 

21, twcnty-onei 

22, tweoty-twa 
28, twentj-three. 
24, twentj-four. 
26, twenty-five. 

26, tweoty-fiz, 

27, twenty-seven. 



*S. twcBtx-e^^ 


65.fiitT^T«. 


?9. r«-«ntx-nia& 


5d. fifnr-six. 


50. tiurtyl 


57, fiibr-sertB. 


31. thirsx-otte. 


5-?. fifty-eiz^L 


3^ thirsV-twa 


59. fifty-oiae. 


Z^ thiitT-three. 


60. etxtr. 


Z^ thirtV-foac 


70, sereety. 


35. thirtT-ore. 


S*X eidityl 


36, thirtj-fiix. 


90. oinety. 


37. thirtr-sercn. 


91. ninety-one. 


38, thirty-eight 


9e, ninetT-twa 


39, thirty-nine. 


9S» ninety-three. 


40, forty. 


94, ninety-foor. 


41, forty-oneu 


95, ninety-five. 


42, forty-twa 


96, ninetv-six. 


43, forty -three. 


97, ninety -seren. 


44, forty-four. 


98, ninety-eight 


45, forty-five. 


99, ninety-nine. 


46, forty-six. 


100, one hundred. 


47, forty-eeveo. 


200, two hundred. 


48, forty-eight. 


300. three hundred. 


40, forty-ninew 


400, four hundred. 


50, fifty. 


50), five hundred. 


61, fifty-one. 


600, six hundred. 


52, fifty-twa 


700, seven hundred. 


63, fifty-three. 


900, nine hundred. 


54, fifty-four. 


1000, one thousand. 



QvifT.— 7. What it tho greittett number that cnn be ezpreased by one flgtiret 
How srw larger nuiuber« expretsi'd? Ho«r express' ten? Eleven? Twelve? 
1*wenty f What ts the greatest number that can be expressed by two flKures? 
How «xprt<w s hundred? What is tbe greatest number thaU can bo expresived 
by th/te flntirssf llow ezprass a tboasoad? 
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Obs. 1. Tho teriM thirteen^ foitrUtn^ fifteen^ Ace«, tre obTionsly derlTed tnm. 
fhree and t«ii, four aod tan, five and Un, which by contraction beoome thirteen, 
foarteen, fifteen, Ice, and are therefore sigiiiflcant of the numbers which the/ 
denote. The terms eleven and (wr/vc, are generally regarded as primitire 
words; at all events, there is no perceptible analtigy between them and tha 
numbers which they rt«pre8ent. Had the terms oneUeh and ttoeteen been adopted 
in their stead, the names would then have been significant of the numbers one 
and ten, two and ten ; and their etymology would have been similar to that of 
the succeeding terms. 

2. The terms twentf, thirty^ forty^ Ice, were formed fW>m two-tens, three-tens, 
four4cns, which were contracted iuto twenty, thirty, forty, Ice. 

3. The terms twenty-one^ twenty-two^ twenty-three^ Am^ tire compounded of 
twenty and one, twenty and two. Ice All the other numbers as far as ninety- 
ttioe are formed in a similar manner. 

4. The terms hundred and thousand are primitive words, and bear no anslo^ry 
to the numl>erB which they denote. The numbers between a hundred and a 
tbousand are exprea«ed by a repetition of the numbers below a hundred. Thun 
we say, one hundred and one, one hundred and two, one hundred and three, Ice 

8« It will be seen from the precediog table, that the same 
Jigures standing in different places, express different valties. 

When standing alone or in the right hand place, the figure 
1 denotes a single thing or <?ne, which is called a unit of the 
Jlrst order^ or simply a unit So the other digits, 2, 3, 4, 6, &c., 
Htanding alone or in the right hand place, denote single, things 
or oneSj which are also called units of thejirst arder^ or simply 
ttnits. 

When standing in the second place, (10), the 1 denotes one ten^ 
which is called a unit of the second order. Now this 1 ten or 
unit of the second order^ is eqnal to ten ones, or ten units of the 
first order. That is, when the 1 stands in the second place, it 
denotes ten times as many single things or ones, as when stand- 
ing in the first, or right hand place. So the other digits, 2, 3, 
4, 5, &c., occupying the second place, denote tens or units of 
the second order, as 2 tens, 8 tens, 4 tens ; and the value of 
each is ten times as much as when it occupies the right hand 
place. 



QuBST.— Oft«. From what is the term thirteen derived? Fourteen? Six- 
teen? Eighteen? What is said of the terms eleven and twelve ? How are tho 
torms twenty, thirty, Ice, formod ? What is said of the terms hundred, and 
thousand ? flow are the numlMir* between a hundred and a thousand express- 
ed? 8. Does the same figure always ecpress the same value? What does 
tsach of the digits 1, 3, 3, Ice, denote, when standing in the right hand place ? 
What are these units or ones called? What do they denote when standing, la 
fbo second place? What are tens called 1 
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When Standing in the third place, (100), the 1 denotes one 
hundred^ which is called a unit of the third order. This 1 
hundred or unit of the third order , is equal to ten tens, or ten 
units of the second order ; consequently its value is ten times 
as much as when it stood in the second place. So tlie other 
digits standing in the third place, denote hundreds or units of 
the third order, as 2 hundreds, 3 hundreds, 4 hundreds, &c., 
and their value is ten times as much as when tliej occupy the 
second place. 

Again, when standing in ihe fourth place, (1000), the 1 de- 
notes 1 thousand, which is called a unit of the fourth order. 
This 1 thousand or unit of the fourth order, is equal to ten 
liundreds, or ten units of the third order; therefore its value is 
ten times as much as when it stood in the third place. The 
same is true of the other digits. That is, v-, 

Ten units make one ten ; 

Ten tens make ohe hundred; 

Ten hundreds make one thousand, &c. Hence, universally, 

9» 7*^971 of any lower order is equal to one in the next higher 
order. It is therefore a general law that, 

Numbers increase from right to left hy tens, or in a tenfold 
ratio ; consequently each removal of a figure one place towards 
the left, increases its value ten times, 

10* The different values which the same figures express, are 
called simple and heal values. 

The simple value of a figure is the numher which its name 
denotes when it stands alone, or in the right hand place. 

The local value of a figure is the increased value which it 
expresses, when it has other figures placed on its right. Hence, 



QiTBf T.— What do tbey denote when standing in the third place ? What are 
hundreds called ? When standing in the fourth place what do they denote? 
What are thousands called? How many units make one ten ? How many 
tens malce a hundred ? How many hundreds malce a thousand? 9. How many 
of any lower order malce one of the next higher ? What is the general law 
by wbioh numbers increase? What is the effect upon the value of a figure to 
remove it one place towards the left ? 10. What are the diffsrent values of the 
same figure called? What is the simple value of a figure? What the local 
▼aiiid? 
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The local value of a figure depends on its locality, or the place 
which it occnpies ia relatioii to other figures with which it is 
connected, counting from the right. (Art. 8.) 

Ob8. 1. The reason for assigning different valaes to the eameflgnros according 
Ut the place which they occupy^ is to enable us to express large numbers intel- 
ligibly, and at the same time with few characters. Otherwise we must have as , 
many diffeient characters as wo have different numbers to express, and the 
labor of learning them- would be greater than that of toarnlng the whole Eng^ 
lish language. 

2. The Arabic notation is also called the decimal notation, because its orders 
increase in a tenfold ratio. The term decimal is derived from the Lttlin word 
dectMj which aiguifies ten. 

NUMERATION. 

11* Numeration is the art of reading numbers expressed hy 
figures. 

Gas. Numeration bears the same relation to Notation, that readivg does to 
writing; though often confounded, they are entirely distinct. 

The pupil has already become acquainted with the names of 
numbers, from one to a thousand. He will now easily learn 
to read and express the higher numbers in common use, from 
the following scheme, called the 

NUMERATION TABLE. 



s s 

.2 ;§ 

s I I i 

O J=| o a 

^ Q)<*-4S a><«-is P^-iS ® 

•^ i:®s J:©^ pJ;®^ is .r 
«f2 ^«;l flSJi osi ^§5 

r-iC3*s» sct^ S(3r^ S^.S S^S 
i2<i>t*^ h2<»?c; »S<»^ »2^®^ >2-®h5 
W H E^ W H «^ Wh^ Whh Who 

6 8, 8 4 2, 9 7 6, 8 9 7, 4 6, 4 8 2. 

Period VI. Period V. Period IV. Period III. Period II. Period L 
(^iiadrilUona. 'J'rillions. Billions. Millions. Thousands. Units. 

UuKST. — Upon what does the local value of a figure depend ? Oha, What ia 
the Arabic notation sometimes culled? Why? 11. What is Numeration? Re^ 
peat the Numeration Tnble, beginning at the right hand. What occupies the 
first place on the right? The second place? The third? Fourth? Fifth? 
Sixth? Serenth? Eighth? Ninth? Tenth, ^.t 
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I2« The different orders of numbers Are divided \ntoperiod$ 
of three fignres each, beginning at the right hand. 

The first period on the right, is called units' period^ becanse 
it is occupied by units, tens of units, and hundreds of units. 

The second is called thousands^ period^ becanse it is occupied 
by thousands, tens of thousands, and hundreds of thousands, 
as may be seen from the table above. 

The figures in the table iire read thus : Five hundred and 
aixty-eiglit qtuidrillions, three hundred and forty-two trillions^ 
nine hundred and seventy-five hilUans^ eight hundred and 
oinety-seven millions^ six hundred and forty-five thotisand^ four 
hundred and thirty-two. Hence, 

13* To read numbers expressed by figures. 

First, paint them off into periods of three figure* eaehy count' 
ingfrom the right. 

Then, beginning at the left hand, read the figures of efoery 
period as though it stood alone, and to the last figure qf each^ 
add the name of the period, 

Ob8. 1. In poimting pff ignrWi ibe learner mnst beearefUI to begin at the right 
band ; and in reading them, to begin ut the Ittft hand. 

2. Since the figares in the first or right hand period always denote units, the 
name of the period is not pronounced. Hence, in reading flgiireis when nu 
period is mentioned, it it always underatood to be ttie right baud, or ualts^ pe- 
riod. 

Ut The method of dividing numbers into periods of three 
figures, as in the preceding articles, is called the French Nu- 
meration, because it was invented by the French. 

The English divide numbers into periods of six figures. The 
French method is the more simple and convenient. It is 
generally used on the continent of Europe, as well as in 
America, and has been recently adopted by some English 
authors. 



QrKflT. — 12. How are the orders of numbers divldod? What is the first 
periixi callwl ? Why? What is Iho second called? Why ? Whnt \* the third 
culled ? Why? What is the founh caljod? Why? What is the fifth called ? 
Why ? 13. fitiw do you read numbers expressrd by figures? Do yon pronounce 
the name of the ri;;ht hand period ? When no period is named, what La under- 
stoo<I? 14. In the French luimprnliun. hciw mtmy fifirures are there in a period? 
How mnny in the Euj^^Iidh uiulhud? Which m^thini is preferable 1 
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SXEBOISES IK NXTHSBATIOir. 

JVb£e.— In reading large numbers, beginners should at first point to each fig- 
ure, and pronounce its name. Thu*, beginning at tb« right band, he sliould 
Bay, *' Units, tens, hundreds, thouMiids," &c. It will be a profitable exerciiie 
ft*r yuung scholars to write tiia examples upon thoir slates or paper, then poiut 
theDi uff into periods, and read them. 

Ihcad the numbers expressed by the following ^gures : 



£s. 1. 
2. 
8. 
4. 
6. 
6. 
V. 
8. 
9. 
10. 

81. 
82. 
83. 
84. 
85. 



127 

172 

721 

520 

603 

4506 

7045 

8700 

25008 

40625 



11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



45290100300 

160000050000 

7005003007 

101279200361 

114S206000675 



75407 1 

125242 

240251 

407203 

800200 

1255678 

5704086 

207047 

2605401 

4040680 

86. 
87. 
88. 
89. 
40. 



21. 6604700 

22. 2020105 

23. 45001003 

24. 30407045 

25. 145560800 

26. 8900401 

27. 250708590 

28. 803068003 

29. 2176240670 
80. 7240806060 

18657240129698 

98609006006906 

80079401697000 

167540000000465 

604069470300400 



SXEUOISES IS N0T1.TI0N. 

15t To express numbers by figures. 

Bboik at the left hand of the highest period^ and write the 
figures of each period as though it stood alone, 

Ifany intervening order^ or period^ is omitted in the given 
number^ write ciphers in its plaice. 

Write the following numbers in figures : 

1. Twenty-seven. 

2. Seventy-two. 

8. One hundred and twenty-five. 

4. Three hundred and fifty-two. 

6. Two hundred and four. Ans, 204. 



QrssT. — 15. Hew do you express numbers by figures? If any intervening 
Mfder, or period is omitted In the given number, ki>w is its yla«e ftu^^lvdd.'l 



22 NOTATION. [Sect. L 

6. Ono thonsand, and forty-two. 

7. Thirty thousand, nine hundred and seven. 

8. Forty-six thousand, and four hundred. 

9. Ninety-two thousand, one hundred and eight. 

10. Sixty-eight thonsand, and seventy. 

11. One hundred and twenty-four thousand, six hundred 
and thirty. 

12. Two hundred thousand, one hundred and sixty. 

13. Four hundred and five thousand, and forty-five. 

14. Three hundred and forty thonsand. 

15. Nine hundred thousand, seven hundred and twenty. 

16. One million, and seven hundred thousand. 

17. Thirty-six millions, twenty thousand, one hundred and 
fifty. 

18. One hundred millions, and forty-five. 

19. Mercury is thirty-seven millions of miles from the sun. 

20. Venus, sixty-nine millions. 

21. The Earth, ninety-five millions. 

22. Mars, one hundred and forty-five millions. 

23. Jupiter, four hundred and ninety-four millions. 

24. Saturn, nine hundred and seven millions. 

25. Herschel, one billion, eight hundred and ten millions. 

26. Seven billions, nine hundred millions, and forty thousamd. 

27. Sixty billions, seven millions, and four hundred. 

28. One hundred and thirteen billions, six hundred and fifty 
thousand. 

29. Four hundred and six billions, eighty millions, and seven 
hundred. 

80. Twenty-five trillions, and ten thousand. 

81. Two Jmndred and six billions, five hundred and sixty 
thousand, and forty-five. 

32. Six hundred millions, seventeen thousand, three hun- 
dred and eight. 

33. Ninety-seven trillions, sixteen millions, seventy th«u- 
• sand, and thirty. 

84. Eight hundred and forty billions, fifty millions, three 
hundred and one thousand. 

85. Three hundred and sixty-five quadrillions, two hundred 
trillions, six hundred and ninety billions, seven millions, thi:ee 
thousand, and six. 
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SECTION 11. 



ADDITION. 



MENTAL EZBSOISBB. 

Abt. 16* Ex. 1. George bought a slate for 9 cents, a sponge 
for 6 cents, and a pencil for 1 cent : Low many cents did he 
pay for all ? 

Solution. — ^9 cents and 6 cents are 15 cents, and 1 cent more 
makes 16 cents. He therefore paid 16 centa for all. 

ADOmON TABLE. • 



Sand 


3 and 


4 and 


~ Sand 


a and 


7 and 


Sand 


9 and 


lara 3 


1 lira 4 


1 are 5 


1 are 6 


1 are 7 


I are 8 


1 are 9 


1 are 10 


2 *♦ 4 


2 ** 5 


2 " 6 


2 " 7 


2 ** 8 


2 ** 9 


2 ** 10 


2 " 11 


3 ** 5 


3 ** 6 


3*7 


3 ♦* 8 


3 ** 9 


3 « 10 


3 ** 11 


3 ** 12 


4 •* 6 


4 tt 7 


4 " 8 


4 « 9 


4 •« 10 


4 " 11 


4 " 12 


4 " 13 


5 «* 7 


5 «♦ 8 


5 ** 9 


5 " 10 


5 " 11 


5 ** 12 


5 « 13 


5 " 14 


6 " 8 


6 *» 9 


6 «* 10 


6 *»^ll 


6 •* 12 


6 •' 13 


6 ♦' 14 


6 ** 15 


7 " 9 


7 ** 10 


7 ** 11 


7 ** 12 


7 " 13 


7 " 14 


7 " 15 


7 ** Ifi 


8 « 10 


8 « 11 


8 « 12 


8 »* 13 


8 « 14 


8 ** 15 


8 •* 16 


8 *• 17 


9 •* 11 


9 ** 12 


9 " 13 


9 *» 14 


9 ** 15 


9 ** Ifi 


9 •* 17 


9 *♦ IH 


19 *♦ 12 


10 *« 13 


10 ** 14 


10 •* 15 


10 " 16 


10 •' 17 


10 ** 18 


10 *♦ 19 



AWf«. — Tt is indispenaable to aeeunifey both in arithmetic and business^ to hare 
Jm common arithaietical tables distinctly and indelibly flxed in the mind. Grewt 
cure should therefore be taken to prevent them from being recited mechanically^ 
or from a knowledge of the regular increase of numbers. 

11. How many are 12 and 10? 22 and 10? 32 and 10? 42 
and 10? 52 and 10? 62 and 10? 72 and 10? 82 and 10? 92 
and 10 ? 

12. How many are 24 and 10? 36 and 10? 48 and 10? 53 
and 10 ? 67 and 10? 91 and 10 ? 86 and 10 ? 78 and 10 ? 69 
and 10? 97 and 10? 

13. How many are 19 and 4? 29 and 4? 89 and 4? 79 and 
4? 59 and 4? 89 and 4? 99 and 4? 69 and 4? 49 and 4? 

14. How many are 17 and 8? 27 and 8? 47 and 8? 67 and 
8? 67 and 8? 97 and 8? 87 and 8? 

15. How many are 16 and 7? 26 and 7? 56 and 7? 86 and 
7? 76 and 7? 96 and 7? 

16. How many are 14 and 6? 24 and 6? 84 and 6 ? 74 and 
6? 54 and 6? 64 ai)d 6 F 94 and 6? 
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17. Add 9 to its^^ tSl the sum b m bmdred. 

18. Add S to itfi«U^ till the sum Is m bnndrcd and iwow 

1 9. Add 5 to itjcH till the sam is m hundred and tou 
SO. Add 4 to itselL till the som is m bnndrcd and twelre. 
21. Add 10 to itself^ till th« sum s a LaDdred and twenty. 
S2. A man bonght a sheep for 3 dollars^ a cow for 21 dol- 

fein>, snd a calf for 5 daQars: how mach did he paj for the 
whole ? 

23. A shopkeeper sold a dress to a ladj for 15 dollars, a 
muff for 10 dollars, and a bonnet for € dollars: what was the 
amount of her bill? ^ 

24. A droTor bought 16 sheep id one ftnner, 9 of another, 
10 of anothfs-, and 6 of another: how manj sheep did he buy 
of all? 

25. Harrj gare M cents for his arithmetio, 10 cents for a 
writing-book, 8 cents for a roler, and 6 cents for a lead pencil : 
how many cents did he pay for all ? 

26. What is the sum of 10 and 12 and 5 and 4? 

27. William bought a pur d boots for 26 shillings, and a 
cap for 9 shillings : how much did he pay for both t 

28. Snsan bought a comb for 17 cents, a pnrse for 8 cents, 
and a spool of cotton for 5 cents : how much did she pay 
for all? , 

29. A £EU-mer sold a ton of hay for 18 dollars, a cow for 10 
dollars, and a cord of wood for 3 dollars : how much did they 
all amoant to? 

80. A mercliant sold 15 barrels of fionr to one man, 5 to 
another, and 7 to another : how many barrels of floor did hd 
sell? 

81. In a certain school there are 60 boys and 80 girls : how 
many scholars does that school contain ? 

Analysis. — 60 is the same as 6 tens^ and 80 the same as 8 
tens; now 6 tens and 8 tens are 9 tens,. and 9 tens are 90. 
Therefore the school contains 90 scholars. 

82. A mechanic sold a wagon for 80 dollars, and a sleigh 
for 20 dollars : how much did he get for both ? 

88. 40 is how many tens? 60? 20? 80? 70? 80? 50t 
90? 100? 
84. 7 lens and 2 toss are bow many ? 7 tons and 4 tens ? 
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85. 6 tens are bow many ? 8 tens ? 9 tens ? 10 tens ? 11 tens ? 
12 tens? 13 tens? 14 tens? 16 tens? 16 tens? 17 tens? 18 
tens? 19 tens? 20 tens? 

86. 8 tens and 3 tens are how many ? 5 tens and 8 tens ? 7 
tens and 8 tens ? 6 tens and 9 tens ? 9 tens and 8 tens ? 10 tens 
and 6 tens? 

87. In a certain orchard there are 80 apple-trees, and 40 
peuclt-trees : how many trees does \t contain ? 

38. A traveler rode 90 miles in the cars, and 60 miles in 
stages : how many miles did he travel ? 

89. A man gave 60 dollars for his horse, 80 dollars for his 
harness, and 20 dollars for his cart: how much did he pay 
foraU? 

40. A man bought a horse for 98 dollars, and a wagon for 
65 dollars : how much did he give for both ? 

Analysis. — 98 is composed of 9 tens and 8 units, and 65 is 
composed of 6 tens and 5 units. (Art. 7. Obs. 3.) 9 tens and 
6 tens are 15 tens, or 1 hundred and 6 tens ; 8 units and 5 
units are 13 units, or 1 fen and 3 units ; now 1 ten added to 5 
tens, makes 6 tens or 60, and 3 units are 63, which, added to 
the hundred, makes 163. He therefore paid 163 dollars. 

Obs. In adding Inrge numbcra OMntally, it is moroconrenient and expeditions 
lo begin witli Ibe higbesi order. 

41-45. How many are 68 and 25 ? 56 and 23 and 5? 83 and 
72 and 4 and 6? 72 and 25 and 10 and 2? 63 and 24 and 12 
and 10 and 7? 

46. Bought a pound of tea for 60 cents, an ounce of popper 
for 8 cents, and a quart of molasses for 10 cents : what does 
my bill amount to? 

47. The price of a geography is 55 cents, and the price of a 
grammar is 42 cents : what is the cost of both ? 

48. Paid 7 dollars for a barrel of flour, 17 dollars for a ton 
of hay, and 80 dollars for a cow : what is the cost of lall? 

49. In January there are 81 days, and ip February 28 days : 
how many days are there in both mouths ? 

"50. A man, having three sons, gave 50 dollars to the oldest, 
40 dollars to the second, and 80 dollars to the youngest ; bow 
many dollars did he give to the three ? 

2 
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Asr. 17« Ix ^Enri sic ri* "jc«ce^aff csanrzJjBS k wi3 be ob- 
. w^ 'uLT^ 7»» ir tti/rr ta^fliwrf rrv'Sfu Jaii SrocB these it 

B» r^i^irvtL "Si irUfi & m^*p^ sziiicksl vxiisL k €i^il to the seT- 
cnl r:T»a mmj^trs %n^^ Ajt£«ci»*r. Titf <K«£rfeC>:ia bj which 

Tjst» cmpw-. «r KiczL^ier m^isLt^ ^t a.LIii^oa« b cslied the 




18. «- Soc5s. T^ r^!^ii.\x2$ oc exsiSm^ «5l tfse op«mtioM 
wLica are per< >cr!:<\i wiia *ii*c2, *re oifieB. deoiXsd bj oeitaiD 

If, Tie «KT» if *rV;:iJ^ » a puryiendirilsr crmr {-i-y called 
p/<i'«, an J shows thai ihe Eanbers beswc^a wliieh it is placed^ 
are to be add^ tos^her. Thosythe eip?>»5ian S+8, signi- 
fies tluit 6 » to be«a«i^2ed to & It is leui, "^ 6 i^os 8^^ or '^ 6 
added to &^ 

29* Tike dffm, ef equalihf k f«« ksrisontal Uitet (=X >^<^ 
show's that the nnmben between which it is placed, are 
equal to each other. Thos, the expression 5 +3=8, denotes 
that 5 added to 3 are equal to & It is tead, ^ 5 plus 3 
equal 8,"^ or "^ the sum of 5 pins 3 k equal to 8."^ So 7+5=8 
+4=12. 

Read the following expressions: 3+4+1=3+5. 

17+3 + 12=15+7+10. 13+6+2+3=7+5+13. 

25 + 6+17+3=26+3+2+2D. 36+9+5=24+8+3+15. 

65+10+12+20+16+41+7=40+35+15+17+25+89. 



QPBffT.— 18. Wbst te addition T \¥hat U the auBwer calledf Oha. When 
the ffiimbert to be added are ail of the same denominiitioii, what is the opera- 
lion called ? 18. c How are the relations of nambers and their operations 
nometimea denoted? 19. What is the sign of addition T Whiit does it show ? 
AVm. What tfl the meaning of the term plusT 90. What is the sign of equality ? 
IVbAiddAfUibor' How is the ezprarskm 54^=8, read f Ii4>w.'-t^«8+i=li'* 
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Arts. 17-22.] addiuon. 27 

Cass l.-^When the sum of a column does not exceed 9. 

Art. 21* Ex. 1. A man bought 436 pounds of ^ea, and 253 
pounds of coffee : how many pounds of both did he buy ? 

Suggestion. — "Write the numbers un- Operation, 

der each other, units under units^ tens 
under tens^ &c., and draw a line beneath 
tliem, as in the margin. Tlien, begin- 
ning at the right hand, proceed in the 
following manner : 3 units and 6 units 
are 9 units. Set the 9 in units' place *' 
under the colnnm added because it denotes units, (Art. 8.) 
Next, 5 tens and 3 tens are 8 tens. Write the 8 in tens' place, 
because it denotes tens. Finally, 2 hundreds and 4 hundreds 
are 6 hundreds. "Write the 6 in hundreds' place, because it de- 
notes hundreds. He therefore bought 689 pounds of both. 

23» In the solution above it is important to observe, thjit 
units are added to units^ tens to tens^ &c. Hence, universally, 

Figures of the same order must be added to each other. 

The reason is, that figures of different orders express units 
of different values; consequently, if added together, the amount 
would neither be of one order nor another. (Art. 8.) Thus, 
8 units and 3 tens will neither make six units^ nor six tens^ any 
more than 3 apples and 3 oranges will make 6 apples, or 6 
oranges. In hke manner, it is plain that 5 tens and 4 huPi- 
dreds will neither make 9 tens, nor 9 hundreds. 

Obs. The object of writingr units under unitSt tens under tens^ fcc, fs to pre- 
rent mistakes which might occur from adding different orders to each other. 

Solve the following examples in a similar manner : 

2. A butcher purchased two droves of sheep, the first con- 
taining 436, and the second 243 : how many sheep did both 
droves contain? Ans. 679 sheep. 

' 8. A man found two purses of money, one cont'iining 425 
dollars, the other 861 dollars : how many dollars did both 
purses contain ? 



QuBST.— 21 . Explain the solulien of the first example from your slate. 9H. What 
orders of ttgures do you odd together? Why not add figures of different orders 
to each otlnr f 
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Act. 2S« Ex. 13. A nun bequeathed 5S7€ doDars to his 
oldest child, 4629 dollars to the second, and the halanoe ol his 
estate, whidi was 3548 doliars, to the youngest : what was the 
amount <^ his |>ropertj ? 

SuggeUiom, — ^HaTing set down the nnmhcrai and Operation. 
added the nnits* eolomn as before, we find the som 5S76 
is 23. Now 23 units are equal to 2 tens and 8 ^629 
units, for every Un in a lower order makes erne in *^^*** 
the next Jagker, (Art. 9.) Ve therefore s^ the ^^^^ -*"*■ 
8 or right hand figure und<v the units, and reserring the 2 or 
Ifcft hand figure, add it to the next eolomn. Thus, 2 tens 
(which were reserred) added to 4 make 6 tens, and 2 are 8, 
and 7 are 15 tens, which are equal to 1 hundred and 5 tens. 
Set the 5 or right hand figure under the column added, and 
add the 1 or left hand figure to the next column as before. 
Kow 1 hundred added to 5 makes 6 hundreda, and 6 are 12, 
aad 8 are 20 hundreds, which are equal to 2 thousands and 
Iiandreds. Set the or right hand figure under the colamn 
added, and add the 2 to the next column. In like manner we 
find the sum of the thousands' column is 14; and as this is the 
last column, we set down the 10^20 turn. Therefore the amount 
of his property was 14053 dollars. 



dvitwT.—ti. Dftflrrfbe tbe tolntioB of the l3Ji example. 94. Wluit it iae«iit 
by Cttirying ibd Uu«T 



Arts. 23-26.] addition. 20 

24* The process of reserving the tens or left hand figure, 
when the snm of a column exceeds 9, and adding it to the next 
column, is called carrying tens, . 

25* When the sum of a column exceeds 9, the reason we set 
the units^ or right hand figure under the column added, is he^ 
satue it is the same order as that column, 

Tlie reason for carrying the tens or l^ft-hand figure to the 
next column, is because it is the same order as that column ; and 
figures of the same order must always be added to each other. 
(Art. 22.) 

26* Thejmn«7)Z(? of cowryin^ may perhaps be ggi^^ 
better understood by the following illustration. 4529 
Take the last example, and set the sum of each 8548 
column in a separate line ; then adding these 23 units, 
results together as they stand, units to units, 13 tens, 
tens to tens, &c., the amount is 14053 dollars, 19 hund? 

which is the same result as in the solution ir thous. 

above. 1*^^^ ^oUs. 

Now we have seen that ten of any lower order make one of 
the next higher, (Art. 9.) Hence, when the sum of a column 
exceeds 9, it mast contain one or more units of the next higher 
order. Bat it b manifest that these units of the next highet 
order which are denoted by the left hand figure, must be added 
to the next colamn, that the amount of the several given num< 
bers may be expressed in the highest orders, and by a single 
number, which is the object of the rule. (Arts. 17, 18.) 

Ob». I. Tbe renaan we curry mie for erery (nr, inatend of one for every fight^ 
or twdve^ or any other number, is becauM nann()er8 incrpase in a Un-fold ratio. 
If tbey inereneed in an eight-fold mtio, we sboald carry one for every eight; if in 
a twelve-fold ratio, we should cnrry one for every twelve; and nniveraallyf we 
Bimt cnrry one for thai number which it takes of a lower order to make a unit 
of the next higher. *^ 

S. The reoMon for cetting down the whole gum of the last or left hand colnron. 
Is because there are no flionires in the next order to which the left hand figure 
can be added. It is, in rffect, carrying it to the next column. 

a. The object of beginitinsr to add at the right hand, is that we may carry tho 
teno^ as we proceed in the opt^ration. The result will obviously be tbe same, 
wlwtber we carry ihem as wo procf^l, or reserve ihcm until aAf^rarards, and then 
add them to their apfvropriitfe ordeni. The fdrmtr method is the more e^nvo* 
nient end expediiiv^t and is theietore odopted in practice^ 
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29« From tbe preceding illii&tnitioiiB and prindplea, we 
derive tlie following 

GENERAL RULS^ FOR ADDITION. 

L Writs the numbers to be addedime wtder another^ eo that 
unite may etand under unite^ tene under tem^ Sc 

II. Beginning at the right hand^ add each eohtmn separately^ 
^nd if the sum of a column does not exceed 9, write it under the 
tdumn added. But if the turn of a eolwrnii ejoceeds 9, write the 
uniti figure under the eolumsa^ and earry the tens to the next 
column. (Arte. 24, 25.) 

III. Proceed in this manner through aU the orders^ and final- 
ly set down the whole sum of the last or Irft hand column. 

Pjioof. — Beginning at the top^ add each column downward^ 
and if the second result is the same as thefirst^ the work is sup* 
posed to be right, 

Ob«. The TMM^m for beglmiing at the top and addinff downward, is that the 
fltftirea may be taken in a diflerent eonnectioa from that in whiolA they were 
addtMl before. The order being reTersed, the presnmptkm ia, that any mt^tsilce 
which may hare been made In the operation, wiU thus be detecteci ; for it can 
hardly be auppoaed tliat two miitakes exactly equal will oocor. 

/fats I. — After the papil ondervtanda the nature and muaa of the tmttni stfpa 
in the operation, it is advisable for him to learn to drop the intervening .words, 
and pronounce, with rapidity, the results of adding the respe^ive flgttree Thus, 
tu8tea<l of saying 6 units and 3 units are 9 units, and 4 unita are 13 noits, Jtc, be 
should simply say, «tz, m'se, thirteen, tweafy-rae, Slc (See Ex. 68.) 

8. When two or more figures coming together make 10, as 7 and 3, or 2, 3, and 
i, it accelerates the process to consider them 10, and add tbo sum at once. 

15. Find the sum of 478 and 987, and prove the opeqation. 

(IC.) (17.) 08.) 09.) 

4674 67376 84056 405673 . 

6206 87649 5721 720021 

4321 6048 41630 369115 

8569 452 163 505181 



QircsTi— 99. How do you write numbers for addition T When the sum <^ a 
column does not exceed !l, bow do you proceed ? When It exceeds 9, how ? SS. 
Why set the units' figure under the column added ? Why carry the tens to the 
next column 1 26. Ots. Why carry I for erery 10, instead of 1 for every 8, 12, or 
any other nnmberf Why do yon set down the whole sum <^ the last column? 
Does thisdiflbr from carrying? S9. Obs. Why place units under units, tsns under 
tenn, Ste. 26. Obe. Why begin to add at the right hand or units* column? 
Iluw Is addition proved 1 Obe, Why begin at the top end add downward ? 
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20. Find the sum of 256, 763, and 894. 

21. Find the sum of 8054, 5730, and 305G. 

22. Find the sum of 74502, 83000, and 62581. 

23. Find the sura of 68056, 31067, 680, and 200. 

24. Find the sum of 50563, 8276, 75009, 81, and 856. 

25. Find the sum of 65031, 2900, 35221, and 870. 

EXAMPLES FOB PBAGTICE. 

1. A man bought a quantity of flour for 38 dollars, a ton of 
hay for 14 dollars, and a firkin of butter for 12 dollars. Hovr 
much did he give for the whole? 

2. A grocer bought three lots of honey ; the first contained 
822 pounds, the second 215, and the third 429 pounds. How 
many pounds were there in all ? 

8. A man being asked h\a age, answered that it was double 
the united ages of his three grand-children, the oldest of whom 
was 18, the second 16, and the third 14 years old. What wau 
his age? 

4. A man bought 5 hogsheads of molasses for 238 dollar^*, 
7 hogsheads for 463 dollars, and sold it all so as to gain 275 
dollars. How much did he sell it for ? 

5. A lady purchased materials for 3 dresses ; for the first she 
paid 15 dollars, for the second, 19 dollars, and for the third, 27 
dollars, and a cloak for 48 dollars. How much did she pay for 
them all ? 

6. A boy bought a cap for 22 shillings, a pair of gloves for 
6 shillings, a pair of boots for 36 shillings, and a vest for 42 
shillings. How much did he give for the whole ? 

7. A gentleman owns 8 houses; for the first he receives a 
rent of 150 dollars, for the second 175, and for the ihurd 225 
dollars. Wkat is the sum of all his rents ? 

8. A shopkeeper commenced business with 1530 dollars; 
the first year he gained 950 dollars, the second, 867 dollars. 
How much had he then ? 

9. A man bought a horse for 87 dollars, a carriage for 275 
dollars, a harness for 68 dolIai*s, and his bam cost as mu<»h as 
all the rest. How much did he give for the whole? 

10. What number of dollars are there in four purses; the 
first containing 825 dollars, the second 673, the third 784, and 
the fourth 596 dollars ? 
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IX A sao. «'«Tciir a jk'sv iinzL srcY «» c<o^ of l:i$ sons 
II* aens. 5» aoixsie' 121^ » lie txr-I l^T, sad ^aa X'O acTM 
act. ixfrn^ ^■BZie vs^ -li^ :iirra. sc 3:r«c I 

14. A xs&z :*?ic£is a ea«k ^' ct£ 5:c ^? &%Ian;. sad sold it 
■9 a» t*> iTECue ^ ^tidf^. E>v sz<Sk;& «5c he Sffi it ^v^F 

17. A \ti Ws=3S a senoafrex xv » cc^Bw a sruamar fyr 
7a eesSE, aa vtiaseor iiar SI cvoas, aad a ^iK ice 30 oents. 
How Bzac^ <5d be grre for d^eca a2 f 

15. AsestiemaBpvriiaBedcaBpe&ftvCSSdoikn^diaiRfor 
2^ doSara.baRaBforS15doaif9^aadtaMcslbrS12dol]ani. 
What dSd hs bin amoGBt lot 

19. A merdttiit had 4 ikm!«» : one ft<r lot dollars, another 
lor S48, aiKKher for 5T6L a&d asodwr for 16$7 doIUre. What 
was the whole amomit of his notes f 

90. A gentleman boo^t a daak for 56 doHaTS, a ooat ft^ 
25 dollars, a rest for 9 doIlArs, a hat for 7 doIUi«L and a ward- 
robe for 157 doDars. What did he give for the whole? 

21. A £i»hionable ladj pnrchased a cashmere shawl for 469 
dolUmi, a watch for 237 dollars, a podcet handkochief for 87 
dollars, and a bonnet for 5S dollars. What was the ainonnt 
of berbOlf 

22, A fkrroer had 875 sheep and 168 kmbs in one pastnre, 
in another 379 sheep and 197 Uimbs. How many sheep had 
hef Uow many lambs? How many sheep and larab^ to- 

'a, Ymr men entered into partnership ; one f«mi*;:c<l 287S 
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dollars, another 1784 dollars, a third 1265 dollars, and the 
foarth 894 dollars. What was the amount of their stock? 

24. A man sold three house lots ; for one he received 975 
dollars, for another 763 dollars, and for the third 686 dollars. 
What did the whole amount to ? 

25. A gentleman purchased a store for 4500 dollars, and 
paid 75 dollars for repairs, and 150 dollars for having it en- 
larged. For how much must he sell it, in order to gain 175 
dollars ? 

26. A gentleman paid 375 dollars for one piece of cloth, 467 
dollars for another, 254 dollars for another, and 348 dollars for 
another. How much did he pay for all ? 

27,-A certain orchard contains 256 apple-trees, 119 peach- 
trees, 83 plum-trees, and 45 cherry-trees. How many trees are 
there in the orchard ? 

28. The distance from Few York to Alhany is 150 miles, 
from Albany to Utica 93 miles, from Utica to Rochester 158 
tniles, and fVom Rochester to Buffalo 75 miles. How far is it 
from New York to Buffalo ? 

29. A man being asked his age, said he was 17 years old 
when he left the academy, he spent 4 years in college, 3 years 
in a law school, practiced law 15 years, was a member of 
congress 18 years, and it was 16 years since he retired fix)m 
business. How old was he ? - 

80. A shopkeeper having a note due, paid 184 dollars at one 
time, /t another 268 dollars, at another 879 dollars, at another 
467 dollars, and there were 850 dollars still unpaid. What was 
tlie amount of his note ? 

81. . A gentleman owns a house and lot worth 10800 dollars, 
a store worth 5450 dollars, a house-lot worth 8700 dollars, and 
has 15000 dollars in personal property. What is the whole 
amount of his property ? 

32. A man left his estate to his wife, his three sons, and two 
daughters ; to his wife he gave 10350 dollars, to his sons 5460 
dollars apiece, and his daughters 3500 dollars apiece. How 
large was his estate ? 

88. A merchant, on looking over his aoeounts, found he 
owed one man 750 dollars, another 648, another 697, another 
466, another 879, and another 287 dollars. What was the 
amonnt of his debts! 

T.P. ft 
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84. A man bought a span of horses for 276 dollars, a carriage 
for ,150 dollars, and a harness for 87 dollars. How mach did 
he give for the whole ? 

' 35. A man bought 268 bushels of wheat for 287 dollars, 
187 bushels of corn for 98 dollars, and 166 bushels of oats for 
128 dollars. How many bushels of grain did he buy ; and 
how much did he give for the whole ? 

86. A. man wishing to stock his farm, paid 197 dollars for a 
span of horses, 86 dollars for a yoke of oxen, 175 dollars for 
cows, and 169 dollars for sheep. How much did he give for 
the whole ? 

37. A butcher sold to one customer 167 pounds of meat, to 
another 169, to another 149, to another 97, and to another 68 
pounds. How much did he sell to all ? 

88, A carpenter received 879 dollars for one job, for another 
786, for another 693, for another 687, for another 476, and for 
another 868 dollai*s. How much did he receive in all? 

89. A grocer bought 375 dollars worth of sugar, 287 dol- 
lars worth of molasses, 168 dollars worth of tea, 168 dollars 
worth of coffee, and 187 dollars worth of spices. What was 
the amount of his bill ? 

40. A merchant bought callro to the amount of 668 dollars, 
silks to the amount of 479 dollars, and broadcloths to th» 
amount of 784 dollars. He sold ^hem so as to gain 134 dol- 
lars on the calico, 178 dollars on the .rilks, and 242 dollars on 
the broadcloths. How much did he sel} them for ; and what 
was the amount of his gains? 

41. A merchant pays 660 dollars a year for store rent, 886 
dollars to one clerk, 267 to another, and 869 dollars for various 
other expenses. What does it cost him a year to carry on hi» 
business ? 

42. A man receives 668 dollars rent for one store, 479 for 
another, and 276 for another. How much does he receive for 
them all ? 

43. The distance from Boston to Springfie^ld is 98 miles, from 
Springfield to Pittofield is 63 miles, from Pittsfield to Albany 
is 49 miles, from Albany to Auburn is 178 miles, and from 
Auburn to Buffalo is 162 miles. How far is it from Boston to 
Buffalo ? 

44. A man bought a quantity of oil for 2649 dollars, and 
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candles for 1867 dollars ; he afterwards sold them so as to gain 
668 dollars on the oil, and 346 dollars on the candles. How 
much did he receive for the whole? 

45. In 1840, the state of Maine contained 501798 inhabitants ; 
Few Hampshire, 284674; Vermont, '291948 ; Massachusetts, 
737699; Connecticut, 809978; and Rhode Island, 108880. 
What was the population of New England ? 

46. In 1840, the state of New York contained 2428921 in- 
habitants ; New Jersey, 378306 ; Pennsylvania, 1724083 ; and 
Delaware, 78086. What was the population of the Middle 
States ? 

47. In 1840, the state of Maryland contained 470019 inhabi- 
tants; Virginia, 1239797; North Carolina, 758419; South 
Carolina, 594398 ; Georgia, 691392 ; Alabama, 590766 ; Mis- 
sissippi, 376661 ; and Louisiana, 352411. What was the popu- 
lation of the Southern States ? 

48. In 1840, the state of Tennessee contained 829210 inhabi- 
tants; Kentucky, 779828 ; Ohio, 1619467; Michigan, 212267; 
Indiana, 686866 ; Illinois, 476188 ; Missouri, 883702 ; and Ar- 
kansas, 97574. What was the population of the Western States! 

49. In 1840, the territory of Florida contained 54477 in- 
habitants; Wisconsin, 80945 ; Iowa, 48112 ; and the District 
of Columbia, 48712 ; on board vessels of war, 6100. What was 
the population of the Territories and naval service of the Uilited 
States? 

50. What was the whole population of the United States in 
1840? 

51. What is the sum of four thousand and twenty-three; 
twenty-five thousand two hundred and one; two thousand 
and seven ? 

52. What is the sum of sixty. thousand and two hundred ; 
ten thousand and aix; four hundred and ten; twenty-six 
thousand and seventeen? 

53. What is the sura of six hundred and one thousand and 
seven ; fifty thousand and two hundred ; four hundred thou- 
sand and twenty-five ; one thousand and one ? 

54. What is the sum of two millions, two thousand and 
twenty ; thirty thousand and eighty ; four hundred and five 
thousand and two hundred ; sixty millions, sixty thousand and 
sixty! 
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56. What is th« Bum of five billions, ten millions and forty- 
five ; eight millions, eight thoasand and eight ; two billions, 
four hundred and thirty millions, two hundred thousand and 
/our hundred? 

56. A man paid 2243 dollars for a house, 825 dollars for a 
barn, and for his farm as much as for his house and bai-n to- 
gether : how much did he pay for his farm ; and how much 
for all ? 

57. A man having 7 children gave a fann to each worth 
2878 dollars : what was the value of all their farms? 

68. A man bequeathed 6275 dollars apiece to his three chil- 
dren, and to his wife the balance of his property, which was 
equal to the amount he gave all his children : what was the 
value of his estate ? 

59. Sir Isaac Newton was bom in the year 1642, and died 
in his eighty- fifth year : in what year did he die? 

60. Four men. A, B, 0, and D, built a school-house ; A gave 
1500 dollars, B 1750 dollars, X976, and D gave the land, 
which was worth as much as A and B gave : what was the 
whole cost of the house ? 

61. The world was created 4004 years before the Christian 
era: how many years from the creation to the present time ? 

62. In a common year, one month contains 28 days, four 
contain 80 days eacli, and seven 81 days each : how many days 
are there in a common year? 

68. If a man lays up 26 dollars a month, how much will ha 
lay up in a year ? , 

64. How many strokes does a common clock strike in 24 
hours ? 

65. If a person receives a present of 2345 dollars every birth- 
day, how much will he have received when he is 21 years old ? 

66. In 1850, the population of the Eastern or New England 
States was 2,727,397 ; of the Middle States 6,990,270 ; of the 
Southern States 6,689,985 ; of the Western States 7,757,065; 
and of the Territories 92,255 : what was the whole population 
of the United States in 1850 ? 

67. America contains 62,500,000 inhabitants ; Europe con^ 
tains 260,250,000 ; Asia contains 450,000,000 ; Africa (Contains 
57,000,000, and Oceanica contains 20,250,000. What is the 
whole population of the world ? 
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(68.) 


(69.) 


(70.) 


(71.) 


(72.) 


6265 


9543 


3456 


32789 


63469 


6376 


8432 


7890 


43673 


74578 


2467 


7341 


1764 


54785 


63689 


8579 


6^32 


2653 


63692 


64578 


9632 


7683 


3764 


78901 


43689 


1105 


8204 


4675 


93689 


84578 


5284 


9438 


6586 


72543 


45683 


4371 


5784 


6697 


62026 


96798 


8465 


4632 


7488 


73456 


83540 


2352 


6213 


8590 


32543 


91302 


14^3 


6462 


9608 


36721 


13467 


4359 


2571 


1589 


82109 


52369 


8202 


3062 


2697 


76542 


45468 


2718 


7856 


4576 


63897 


34382 


8654 


8345 


3465 


66432 


27563 


2548 


8251 


2354 


10973 


28824 


8234 


6479 


1243 


63864 


32536 


9283 


6037 


8765 


38762 


71839 


8796 


4659 


6789 


34687 


64587 
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(76.) 


34567 


643219 




25305 


861305 


89012 


087654 




9021 


48689 


34567 


321234 




430268 


437 


89023 


667890 




423 


V235007 


45678 


987654 




16587 


600438 


90876 


321023 




307379 


6470 


86754 


456789 




79486 


8407208 


32549 


827546 




68076 


45729 


58763 


324832 




374 


7085 


49238 


669754 


i 


67^600 


837282 


32446 


321506 




30579 


7641 


4839^ 


783762 


i 


743261 


8146708 


67438 


458532 




97045 


834123 


53927 


387658 




268 


61520 


48384 


433683 




84386 


6704306 


69876 


694832 


i 


167578 


600051 


43203 


728534 




29183 


7638 


28354 


653428 


«. 


870 


263 


72863 


347259 


( 


329324 


%T>^V\^^ 
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SUBTBACTIO^T. 



XKVTAL KXKBOIBKB. 



AsT. S#« Ex. 1. Henry haTiDg 7 peaches, gare 4 of than to 
his sister: how many had he left? 

Solution,— 4 peaches taken from 7 peaches, leaTo 3 peaches. 
Therefore, if Henry had 7 peaches, and should give away 4 of 
them, he wonld have 3 left. 







SUBTRACTION TABLE. 






ft from 


3 from 


4 from 


5 from 


6 from 


7 from 


8 from 


9 from 


StearetO 


31ea.O 


4 lea. 


5 le«. 


eiea. 


7hm. 


8 lea. 


9k». 


2 •* J 


4 •* 1 


5 *• 1 


6 •* 1 


7 •* 1 


8 •* 1 


9 •* 1 


10 *' 1 


4 «• 2 


5 •* 2 


6 ** 2 


7 « 2 


8 «* 2 


9 " 2 


10 •* 2 


11 « 2 


5 •» 3 


6 " 3 


7 •» 3 


8 '* 3 


9 •* 3 


10 " 3 


II •* 3 


12 •* 3 


S M 4 


7 •• 4 


8 •* 4 


9 •* 4 


10 •* 4 


11 •* 4 


12 « 4 


13 " 4 


7 «* 5 


8 •* 5 


9 " 5 


10 ** 5 


11 •* 5 


li « 5 


13 •» 5 U « 5| 


8 <« 6 


9 •* 6 


10 •• 6 


11 •* 6 


12 « 6 


13 •* 6 


14 «* 6 


15 ** 6 


9 •• 7 


10 •♦ 7 


11 «* 7 


12 •* 7 


13 « 7 


14 " 7 


15-7 


16 •* 7 


10 « 8 


II •• 8 


12 « 8 


13 •' 8 


14 •* 8 


15 •* 8 


16 « 8 


17 •* 8 


U •• 9 


12 « 9 


13 «* 9 


14 '* 9 


15 •* 9 


16 " 9 


17 «* 9 


18 •• 9 


19 •» 10 


13 •^ 10 


14 ** 10 


15 •* 10 


16 •* 10 


17 ** 10 


18 •* 10 


19 ** 10 



Om. Tbfs Tfeble Is the reverse of Addition Table. Hence, if the pnpil has 
Oioroogbiy learned that, it will coat him but little time w tnnibie to learn this. 
(See obserTationa under Addition Thble.) 



11. 4 from 7 leaves how many? 4 from 9? 4 
from 8? 4 from 11? 4 from 13? 

12. 6 from 8 leaves how many? 6 from 10? 6 
from 11 ? 6 from 15? 6 from 12? 6 from 16? 

13. 7 from 9 leaves how many? 7 from 11 ? 7 
from 16? 7 from 16? 7 from 13? 7 from 17? 

14. 8 from 11 ? 8 from 13? 8 from 16? 8 from 
16? .8 from 17? 8 from 14? 8 from 18? 

16. 9 from 12? 9 from 14? 9 from 11? 9 from 
17? 9 from 15? 9 from 18? 9 from 19? 

16. 2 from 4 leaves how many? 2 from 14? 2 
^ora 34? 2 from 44? 2 from 54? 2 from 64? 2 
1184? 2 from 94? 



from 12? 4 

from 13? 6 

from 14? 7 

12? 8 from 

13 ? 9 from 

from 24? 2 
from 74? 2 
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17. 3 from 6? 8 from 16? 3 from 26? 3 from 86? 3 from 
46? 3 from 56? 3 (^om 66 ? 3 from 76 ? 8frora86? 3jtrom96? 

18. 4from9? 4from29? 4 from 39? 4 from 49? 4 from 
69 ? 4 from 69 ? 4 from 79? 4 from 89 ? 4 from 99? 

19. 6 from 16? 6 from 25? 6 from 35? 6 from 45? 6 from 
65? 6 from 65? 6 from 75? 6 from 95? 

20. 8 from 14? 8 from 24? 8 from 34? 8 from 44 ? 8 from 
64? 8 from 64? 8 from 74? 8 from 84? 8 from 94? 

21. A gentleman bought a coat for 15 dollars, and a bat for 
6 dollars : bow much more did bis coat cost than bis bat ? 

22« A farmer having sold 6 cords of wood for 18 dollars, took 
a barrel of flour at 6 dollars towards bis pay, and the rest in 
cash : bow much money did be receive ? 

23. A lady bought a shawl for 15 dollars, and handed the 
shopkeeper a 20 dollar bill : how much change ought she to 
receive back ? 

24. A man having 25 watermelons in his garden, soina 
wicked boys stole 9 of them : how many bad be left ? 

25. James is 14 years old, and his sister is 19 : what is the 
difference in their ages ? 

26. A merchant had a piece of calico which contained 83 
yards ; on measuring the remnant be finds be has but 7 yards 
left : bow many yards has be sold ? 

27. A hogshead of cider contains 63 gallons : after drawing 
out 9 gallons, how many will be left? 

28. Henry bad 48 silver dollars, and gave 9 to the orphan 
asylum : bow many dollars did he have left ? 

29. A man bought a piece of cloth containing 39 yards, and 
•old 6 yards of it : bow many yards bad be left ? 

30. George gaire 75 cents for a pair of skates, and sold tbern 
for 9 cents less than he gave: how much did he get for bis 
skates? 

81. William bad 67 cents; he spent 5 for chestnuts and 2 
for apples : how many cents had he left ? 

32. A man sold a load of wood for 18 shillings ; he laid out 
4 sbiUings for tea and 6 for sugar: how many shillings had be 
to carry home ? 

33. Sarah having 85 cents, gave 10 cents to the Sabbath 
School Society, 8 to the Bible Society, and spent 6 for candy: 
how many cents had she left ? 
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84- If I pay 27 dollars for a cow and sell it for 18 dollarB, 
how mnch do I lose by the bargain ? 

85. Richard had 45 marbles ; he lost 7 and gave away 5 : 
how many had he left ? 

36. A man having 56 dollars in his pocket, bonght a bat for 
5 dollars, a coat for 10, and a pair of boots for 4 : how much 
money had he left ? 

87. If I owed a merchant 60 dollars and shonld pay him 20 
dollars, how many dollars shonld I then owe him ? 

StiffgesUon. — ^It is advisable for beginners to analyze the 
numbers in this question, as in Ex. 81, p. 24, and then take 2 
tens from 5 tens. 

88. A farmer having 80 sheep, sold all bnt 30 : how many 
did he sell? 

89. A man having 90 acres of land, gave 50 acres to his son : 
how many acres had he left ? 

40. George having 70 cents, spent 80 : how many had he^ 
left? 

41. In a certain orchard there are 100 trees; 60 of the'ra are 
apple-trees, and the rest are p^ach-trees : how many peach- 
trees are there ? 

42. A grocer bought 150 egg%and afterwards found that 20 
of them were broken ; how many sound ones were there ? 

48. In the Centre School there are 150 scholars, 60 of whom 
are girls : how many boys are there ? 

44. A man bought a horse for 90 dollars, and sold it imme- 
diately for 180 dollars : how much did he make by his bar- 
gain? 

45. A man owing me 200 dollars, turned me out a horse 
worth 80 dollars, and is to pay the balance in cash : how much 
money must he pay me ? 

46. A boy going to market with 80 cents, bought 20 cents 
worth of cheese, and 30 cents worth of butter : how much 
change had he left? 

47-49. 85 from 42 leaves how many? 63 from 76? 26 from 
40 ? 85 from 45 ? 65 from 85 ? 82 from 94? 

. 60. 8 from 17 leaves how many? 13 from 26 ? 6 from 25 ? 
8 from 94? 6 from 68? 17 from 84? 7 from 48? afrom72t 
9from75? 7from86f 
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EiEBCISES rOB THE SLATB. 

Abt. 31 1 Each of the foregoing examples in this section 
contains two numbers, and the object is to find the differencB 
between them. The operation by which these and all similar 
examples are solved, is called Subtraction, Hence, 

32t Subtraction U ike process of finding the difference be^ 
tween two numbers. 

The answer, or number obtained by subtraction, is called the 
difference or remainder, 

Obs. 1. The number to be subtracted is often called the subtrahend, and the 
number from which it is subtracted, the minuend. These term<), however, Are 
calculnted to erabarraaa, rather than assist tbe learner, and are properly failing; 
into disuse. 

2. Subtraction, it will be perceived, is tbe reverse of addition. Addition 
Unites two or more numbers into one single number ; subtractiuo, on the otber 
hand, separates a number into two parts. 

3. When the given numbers are of thosame kind, or denomiuatipn, the opera- 
tion id called Simple Subtraction, (Ai t. J8. Obs.) 

33* The sign of subtraction is a horizontal line ( — \ called 
minus, and shows that the number placed after it, is to be 
subtracted from the one before it. Thus, the expression 8—5, 
signifies that 5 is to be subtracted from 8; and is read, ^^8 
minus 5," or *• d iess 5." 

JV*(»t«.— The term minus, is a Latin word which signiflee less. 

Case I. — When each figure in the lower number is smaller 
than the figure above it. 

Art. 34. Ex. 1. A man gave 476 dollars for a span of horses, 
and 852 dollara for a carriage : how much more did he pay for 
his horses than for his carriage? 

Suggestion. — ^Write the ?e«8 number under rh^ati&n 
the greater, units under units, tens under 4 7 5 tt * 
tens, &c., and draw a line beneath them as 352 Carriai?e. 
in the margin. Then, beginning at the right ^ 2 3 Eem 
hand, proceed thus : 2 units from 5 units 

QuBST.— 33. What is subtraction? What is the answer called? Obs. What 
is the number to tte subtracted sometimes called? That from which it is sub* 
tracted? Of what is subtraction the reverse? When the given numtiers are 
of the same denomination, what ia the operation called ? 33. What is the sii;n 
offluUraetion? What does it show ? How is tbe expression 9— 5 read ? JVur*. 
Wimt is the meaning of the term minus ? 34. £xplain tbe aoluUoa of the fin^ 
example from your slate. 
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leave 8 units; write the 8 in units' place, nnder the figure sub- 
tracted, because it denotes units. Next, 5 tens from 7 tens leave 
2 tens ; set the 2 in tens' place, hecaiLse it denotes tens. Finally, 
6 hundreds from 4 hundreds leave 1 hundred ; write the 1 in 
hundreds' place, because it denotes hundreds. He therefore^ 
paid 128 dollars more for his horses, than for his carriage. 

' 31* a. It is important to observe in the preceding solution, 
that units are subtracted from units^ tens from tens^ &c. Hence, 
universally. 

Figures of the same order only^ can be subtracted from each 
other. 

The rea^son of this is, that figures of different orders express 
units of different values ; consequently, if a figure of one order 
is taken from a figure of a different order, the remainder will 
neither be one order nor the other. (Art. 22.) Thus, 2 units 
from 7 tens will neither leave 6 units nor 5 tens^ any more than 
2 cents from 7 dimes will leave 5 cents^ or 5 dimes, 

Obs. ITie leas number is written under the ftreater^ simply for convenience in 
■nbtfHCting ; and units are placed under unitty tens r.iider tens^ &:c., to avo^d 
mJatakea which might occur from talcing different orders from each other. 

Solve the following examples in a si'iiilar way. 

2. A merchant bought 268 barreli of flour ; and on exami- 
nation, found that only 123 barrels were fit for use: how 
many were damaged ? Ans. 145 barrels. 

3. A traveler having 576 dollars, was robbed of 844 dollars/ 
how many dollars had he left ? 

4. What is the difference between 648 and 285 ? 

(5.) (6.) (7.) (8.) 

From 876 dolls. 759 feet 4507 pounds 8643 quarts 
Take 523 dolls. 841 feet 1235 pounds. 5412 quarts. 

(9.) (10.) (11.) (12.) 

From 68476 765274 563181 8286782 

Take 86124 152140 82040 135011 



Quirt.— 34. a. What orders of flgurea do you subtract from each other? 
¥fiiy iMil subtract figures of diflbrent o'ders from auch uiher? 
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Cask IT. — When a figure in the lower nurnber is larger than 
that above it, 

35* In the preceding examples, eftch figure in the lower 
number is smaller than the figure above it. But it often hap- 
pens that a figure in the lower number is larger tlian that 
above it, and consequently cannot be taken from it. 

18. What is the difference between 9042 and 5337 ? 

Suggestion. — Having written the less number /x«^^/^- 
under the greater, begin at the right hand as be- ^c\±^ 
fore. Kow, as we cannot take 7 units from 2 533*^ 
units, we add 10 units to the 2, which make 12 "3205 Ans, 
units : then 7 from 12 leaves 5. To counter- 
balance the 10 units added to the upper number, we add 1 
ten to the next figure in the lower number, before we sub-' 
tract. Thus, 1 ten and 3 tens are 4 tens, and 4 from 4 leaves 
0. Again, 8 hundreds cannot be taken from hundreds ; we 
therefore add 10 hundreds to the 0, and it becomes 10 hun- 
dreds : then 8 from 10 leaves 2. Finally, to counterbalance 
the 10 hundreds added to the upper number, we add 1 thoU' 
sand to the 5 thousands, which makes 6 thousands. Kow 6 
from 9 leaves 3. ITie answer, therefore, is 8205. 

Obs. Instead of n dually adding 10 to the upper figure, and then taking th« 
lower dgure from this sum, it is often more conveuient to subtract the lower 
figure from 10, and to the remainder, add the upper figure. Thus, in the ex- 
ample above, we may simply say, 7 from 10 leaves 3, and 2 are 5, &:c. 

36t The process of adding 10 to the upper figure, when it is 
less than the figure hehw it, is called borrowing ten, 

N.B. When we borrow 10, we must be careful to add 1 to 
the next figure in the lower number. The object of this is, to 
counterbalance the 10 added to the upper number. 

Obs. 1. This method of borrowing depends on the self-evident principle, that 
if any two numbers are equally increased, their difference wiil not be altered. 

That the two given numbers are equally increa<)ed by this process, is evident 
from the fact that the 1 added to the lower number, is the next higher order 
than the 10 added to the upper number, and is therefore equal to it. (An. 8.) 

2. The reason we borrow 10, instead of 8, 12, or any other number, is because 
numbers increase in a tenfold ratio. (Art. 9.) If they increased in an e'ffktftdd 
ratio, we should borrow 8 : if in a twelvefold ratio, we should borrow l*i, and 
universally, we borrow as many as it takes of a lotoer order to malte one of the 
nozt higher, 

■ I . . ■ .1.1 m 

QocsT.— 35. Ezpluin the soltttioii of tbtt lUlcliMu'CbL «:s;>ixa\^^ 
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3. The reMMtm wa b«gin to rabtrael at the right hand, Is becauM when we have 
^ occasion to borrow, it is necoMary io pay before the next figure ie subtrttcied. 

(15.) (16.) .(17.) (18.) 

F.om 674 78562 645630 70430256 
Tike 826 24380 520723 4326107 



fiBOOSn) METHOD OT BORBOWINa. 

37t Eequired to find the difference between 75 and 48 7 

Analytic Solution, — Since 8 units Operation . 

cannot betaken from 5 units, we 75=6 tens (60)4-15 units, 
must borrow 10. Now, taking 1 48=4 tens ( 40)4- 8 units. 
ten from 7 tens, and uniting it with Rem. 2 tens (20) 4- 7, or 27. 
the 5 units, the upper number be- 
comes 6 tens or 60 plus 15 units. Again, separating the lower 
number into the units and tens of which it is composed, it be- 
comes 4 tens or 40 plus 8 units. Now 8 units from 15 units 
leave 7 units. Next, since the 7 tens have lent 1 ten there are 
but 6 tens left, and 4 tens from 6 tens leave 2 teni. The re- 
mainder is 2 tens (20)4-7 units, or 27. That is, * 

38* When a figure in the lower number is larger than that 
above it ; take a unit from the next higher order in the upper 
number, and add it to the upper figure ; then subtracting the 
lower figure from this sum, diminish the next upper figure by 
1, and proceed as before. 

Obs. This method of borrowing does not aflTect the diflferenee between the two 
nnmbers. This is manifest frum the fact that it does not changft the value of the 
upper number, but simply transposes a part of one of its orders to another, 
which can no more increase or diminish it, than it can increase or diminish the 
amount of money a man has, if he takes a part from one pocicel and puts it into 
another. 

19. A man having 6042 acres of land, sold 2364 acres : how 
many acres did he have left ? Ans. 8678. 

20. From 8796 subtract 2675. 

21- From 6210896 subtract 3456809. 

22. From 1000000 subtract 67583. 

23. From 7834501 subtract 1000000. 

24. From 68436907 subtract 59476012. 

25. From 8006754231 subtract 7975663417 
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40* From the preceding illnstralioQs and principles, we 
derive the following 

GENERAL RULE FOR SUBTRACTION. 

I. Write the less number under the greater^ ao that unite may 
ttand under units, tens under tens^ &c, 

II. Beginning at the right hand, subtract each figure in the 
lower number from, the figure above it, and set the remainder 
under the figure subtracted, (Art. 34.) 

III. When a figure in the lower number is larger than that 
above it, add 10 to the upper figure; then subtract as he/ore, and 
add 1 to the next figure in the lower number. (Arts. 35, 36.) 

Proof. — Add the remainder to the smaller number ; and if 
the sum is equal to the larger number, the work is right. 

Ob«. Thfs method of prtwf depends upon the (Avlotu principle, that If the 
difference between two niunbera be added to the lest, the eum most be equal 
tu the greater, * 

Jfete. — As soon asr the learner becomes fkmiliarwith the process of snbtrao- 
tiun, he shoald drop the intervening words as in addition, and simply pronounce 
the rmults. Thus, in the ninth example, instead of saying 4 from 6 leaves 2 : 
and 2 from 7 leaves 5, Ace., be should say two^five^ three, <tc^ setting down each 
result while pronouncing it. 

EXAMPLES FOR PRAOTTOE. 

1. A man bought a piece of cloth containing 237 yards, and 
told 124 yards of it. How much had he left ? 

2. A merchant had on hand a quantity of flour, for which 
he asked 245 dollars ; but for ready money he made a deduc- 
tion of 24 dollars. How much did he receive for his flour ? 

8. In a certain academy there were 857 scholars, 168 of 
whom were young ladies. How many gentlemen were there 1 

4. A farmer raised 4879 bushels of wheat, and sold 3876 
bushels. How much had he left ? 

QuBST.— 40. How do yon write numbers for subtraction ? How proceed when 
each figure in the lower number is smaller than that above it? How, when a 
figure in the tower line is larger than that above it ? M. What is meant by bor^ 
mwing ten ? When you borrow 10, why do you add 1 to the next figure in the 
iuwer number t Obs. Upon what principle does this method of borrowing de- 
pend T How does it appear that the two numbers are equally increased ? Why do 
you borrow 10 instead of 8, 1^ or any other number? 38. What Is the sec<iiid 
method of borrowing? Obs, How does it appear that this method dues not 
affect tlie difference between the two given numbers? 34. Obe, Why write the 
less number under the greater? Why place units under units, tens under tons, 
fcc? as. Ois. Why begin to sabtract at the right hau^l 
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6. A man purchased a farm for 4687 dollars, but was obliged 
to sell it for 896 dollars less than he gave for it. How much 
did he sell it for ? 

6. A merchant bonght 2268 dollars worth of goods, which, 
in consequence of getting damaged, he sold for 848 dollars less 
than cost. How much did he sell them for ? 

7. A merchant sold a lot of silks for 561 dollars, which waa 
179 dollars more than the cost. How much did they cost? 

8. A man bought an estate for 8796 dollars, and sold it again 
for 9875 dollars. How much did he gain by his bargain ? 

9. A farmer raised 1889 bushels of wheat one year, and 1763 
the next. How much more did he raise the second year than 
the first ? 

10. A man bought a house and lot for 5687 dollars. The 
house was woith 8698 dollars : how Tnuch was the lot worth 9 

11. Suppose a man^s income is 8268 dollars, a year, and his 
expenses are 2789 doUara. How much can he save in a year 7 

12. The United States declared their independence in 1776: 
how many years is it since 1 

18. Two brothers commenced business at the same time ; 
one gained 8678 dollars in five years, the other gained 2387 
dollars. How much more did one gain than the other! 

14. The distance from Boston to Springfield is 98 miles, and 
from Boston to Pittsfield it is 151 miles. How far is it from 
Springfield to Fittsfield ? 

15. From New York to Utica it is 243 miles, from New York 
to Albany 150 miles.. How far i? it from Albany to Utica? 

16. America was discovered by Columbus in 1492: how 
many years is it since ? 

17. Dr. Franklin died in 1790, and was 84 years oldwhea 
he died : in what year was he born ? 

18. General Washington was bom in 1782, and died in 
1799: how old was he when he died? 

19. The first settlement in New England was made at Plym- 
outh, in the year 1620 : how many years is it since? 

20. A ship having a cargo valued at 100000 dollars, was 
overtaken by a storm, and 27680 dollars worth of goods wero 
thrown overboard. How much of the cargo was saved t 
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21. The population of Massachnsetts in 1840, was 787699, 
and that of Connecticut was 809978. How many more in- 
habitants were there in Massaclmsetts than in Connecticut? 

22. In 1840, the population of Massachusetts was 737609, 
and in 1820 it was 523287. How much did the population 
increase during this period ? 

23. In 1840, the population of the state of New York was 
2428921, and in 1820 it was 1872812. How much did the 
population increase during that period ? 

24. In 1840, the population of the Kew England States was 
2234822, and that of the State of New York was 2428921. 
How many more inhabitants we?d there in the State of Naw 
York than in New England ? 

25. In 1800, the population of the United States was 5305925, 
and in 1840 it was 17069453. How much did it increase in 
fortjy years ? 

26. A farmer having 389 acres of land, sold to one man 126 
acres, and to another 163. How many acres had he left ? 

27. A gentleman having 1768 dollars deposited in the bank, 
gave a check for 175 dollars to one man, to another for 238 
dollars, and to another for 369 dollars. How much remained 
on deposit ? »• 

28. A man bought a horse for 87 dollars, a carriage for 75 
dollars, and a harness for 16 dollars, and sold them all together 
for 200 dollars. How much did he gain by the bargain ? 

29. A man botight a quantity of sugar for 25 dollars, a quan« 
tity of molasses for 27 dollars, and a quantity of raisins for 29 
dollars, for which he paid a hundred dollar bill. How much 
change ought he to receive back ? 

80. An orchard contained 120 apple-trees, 47 peach-trees, 
and 28 pear-trees. Of the apple-trees 26 were cut down for a 
railroad to pass through, 18 of the peach-trees died, and 5 of 
the pear-trees were blown down. How many trees were left 
in the orchard ? 

81. A gentleman had 2700 dollars which he wished to dis- 
tribute among hb three sons. To the eldest he gave 825 dul- 
krs, to the second 785 dollars, and the remainder to the young* 
est How much did the youngest son ^"ecelve? 
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82. A man owing 5648 dollars, paid at one time 586 dollars, 
at another 878 dollars, and at another 896 dollars. How much 
did he then owe ? 

33. A man having 7689 dollars, invested *^89 dollars in rail- 
road stock, 500 dollars in a woolen factory, and 1250 dollars 
in bank stock. How much had lie left? 

84. A man bouglit a quantity of oil for 1763 dollars, and a 
lot of candles for 598 dollars. He afterwards sold them both 
for 2684 dollars. How much did he gain by the bargain ? 

85. A man owning 8789 acres of land, gave to one son 869 
acres, and to another 987 acres. How much had he left ? 

86. A ship of war sailing with 650 men, lost in one battle 29 
men, in another 87, and by sickness 19 more. How many 
were still living ? 

87. A merchant owes one man 2684 dollars, another 1786 
dollars, another 987 dollars. The whole amount of his prop- 
erty is 4684 dollars. How much more does he owe than he is 
worth ? 

88. A man bought three farms : for the first he gave 4673 
dollars, for the second 6674 dollars, and for the third 9287 dol- 
lars. He sold them all for 87687 dollars. How much did he 
gain by the bargain? 

89. A man bought 86 dollars worth of wheat, 48 dollars 
worth of butter, and a fine horse worth 148 dollars. He gave 
his note for 128 dollars, and paid the rest in cash. How much 
money did he pay? 

40. A gentleman left a fortune of 18664 dollars, to be divided 
between his two sons and one daughter; to one son he gave 
6889 dollars, to the other 6984 dollars. How much did the 
daughter receive ? 

41. A man owing 8648 dollars, paid at one time 486, at 
another 684, at another 729 dollars. How much did he still 
owe ? 

42. Suppose a man gains by one speculation 867 dollars, by 
another 687 ; another time he gains 563 dollars, and then loses 
479 ; still another time he gains 485 dollars, and loses 878. 
How much more has he gained than lost? 

43. A man borrowed of a friend 684 dollars at one time, 786 
at another, 874 at another, and 976 at another. He has paid 
568 dollars. How much does he still owe? 
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44. If a man's income is 4586 dollars a year, and he spen'ds 
884 dollars for clothing, 568 for house rent, 784 for provisions, 
568 for servants, and 869 dollars for traveling, how much will 
he have left at the end of the year ? 

45. A merchant bought a quantity of sugar for 8978 dollars, 
paid 874 dollars freight, and then sold it for 9684 dollars. 
How much did he gain by the trade ? 

46. A merchant had in his storehouse 6884 bushels of wheat, 
§752 bushels of corn, 4564 bushels of oats, and 1884 bushels 
of rye: it was broken open and 8564 bushels of grain taken 
out. How many bushels remained ? 

47. A man bought a quantity of beef for 5498 dollars, a quan- 
tity of coffee for 261 dollars, and a quantity of sugar for 157 
dollars ; in exchange he gave 8687 dollars worth of flour, 568 
dollars worth of oats, and 165 dollars worth of potatoes. How 
much did he then owe ? 

48. A gentleman has real estate valued at 8879 dollars, and 
personal property amounting to 9857 dollars. He owes one 
man 1350 dollars, and another 2687 dollars. How much 
would he have left if he should pay his debts ? 

49. A man having property worth 80000 dollars, lost a store 
by Are worth 5000 dollars, and goods to the amount of 8578 
dollars. How much had he left ? 

50. A man died leaving an estate of 175000 dollars. He 
gave to his wife 25000 dollars, to his three sons 82000 apiece, 
to his two daughters, 23000 dollars each, and the rest he gave 
to a literary institution. How much did the institution re- 
ceive? 

51. From twenty-five thousand and twenty-five, take 28 
hundred. 

62. From 16 millionsi 16 thousand and 16, take 16 hundred. 
58. What is the difference between 185 billions, and 185 
millions ? 

54. How many times can 568 be subtracted from 2815 be- 
fore the latter will be exhausted ? 

55. What number must be added to 8645 to make it 630712 ? 

56. Washington was born in 1732, and the independence of 
the United States was declared in 1776 : how old was Wash* 
Ington at the time of the Peclaration ? 
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• 

67. How many years from tlie Declaration of IndepeDdeDce 
to 1858? 

58. If you subtract 681 seven times from 4965, what will 
be the last remainder? 

59. The Pilgnm Fathers landed at Plymouth in 1620: how 
many years to the present time ? 

60. How many years since the discovery of America, which 
was in 1492 ? 

61. A man bought a house for 1400 dollars, and agreed to 
pay 175 dollars at the end of each year : how many years will 
it take him to pay for it ? 

62. TV^hat number must be added to 836 to make 2828 1 

63. What number increased by 1131, will be 3576 ? 

64. What number taken from 2791, will leave 1643 ? 

65. What number taken from 4827, will leave 2491 ? 

66. What is the difference between 265+423—117 + 236, and 
165+361-97? 

67. What is the difference between 576—208+1645—321, 
and 403—256 + 814—195? 

68. The difference of two numbers is 1237, and the greater 
is 6031 : what is the less number ? 

69. The greater of two numbers is 3107, and the difference 
is 1 920 : what is the smaller number ? 

70. What number increased by 20703, will become 87249 ? 

71. What number taken from 7209407, will leave 999999? 

72. What number is that, from which if you take 42371, tho 
remainder will be 19289 less 176? 

73. What number is that, from which if you take 18268, the 
remainder will be 26017—17312 ? 

74. What number is that, from which if 27239 be taken, the 
remainder will be 9897—3076 ? 

75. A man having 75000 dollars, gave 8265 to one institu- 
tion, 15687 to another, to a third as much as to the other two. 
How much had he left? 

76. A says to B, I have 2675 sheep ; B replies, I have 768 
less than yon ; adds, I have as many as both lacking 105r 
IJow many sheep had B and 0? 

77. The sum of 3 numbers is 23257; the first is 9277, the seo- 
Olid IS 1283 less than the first : what is the third number ? 
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SECTION IV. 

MULTIPLIOATIOIT, 



MENTAL EXEB0ISE8. 



Abt. 41* Ex. 1. What will 8 pencils cost, at 4 cents apiece t 

Analysia, — Bince 1 pencil costs 4 cents, 8 pencils will cost 
8 times 4 cents ; and 8 times 4 cents are 12 cents. Therefore 
8 pencils, at 4 cents apiece, will cost 12 cents. 



MULTIPLICATION TABLE. 



2 times 


S times 


4 times 


6 times 


6 times 


7 times | 


1 are 


2 


1 


are 8 


1 


are 4 


1 


are 5 


1 


are 6 


1 


are 7 


2 " 
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" 8 
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" 10 
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** 12 
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3 " 
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3 
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« 12 
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" 16 
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6 ** 
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5 
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« 24 
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7 


" 28 


7 


« 85 
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" 42 


7 
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« 24 


8 


« 82 
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8 


" 48 


8 


« 56 
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18 
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« 27 


9 


« 86 


9 


« 46 


9 


« 54 


9 


« 63 


10 " 


20 


10 


" 80 


10 


" 40 


10 


« 50 


10 


«« 60 


10 


« 70 


U « 


22 


11 


« 83 


11 


« 44 


11 


•* 56 


11 


" 66 


11 


« 77 


12 ** 


24 


12 


« 86 


12 


« 48 


12 


« 60 


12 


« 72 


12 
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82 
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9 times 
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u 
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10 times 
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2 
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6 

6 

7 

8 

9 

10 
11 
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20 
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60 
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80 
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6 

7 
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9 
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times 
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83 
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12 times 

1 are 12 

2 

3 

4 

6 

6 

7 

8 

9 

10 



tt 



u 



24 
36 
48 
60 
" 72 
« 84 
« 96 
- 108 
« 120 



11 /• 132 

12 - 144 



Obi. The papil will fli<d assistance in learning this table, by ebterring the 
following particulure. 
1. 'ilie seTeral lesulu of nultip^jlng by 10 are formed \)^ %\xnv\Y «AJ&!m!gL^ 
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cipher to the flgmv that to to he multiplied. Thus, 10 timet S are 20 ; 10 times 
3 are :«) ; 10 times 4 are 40, &c 

2. The reAUlis of malti|ilyiiig by S, tenninate in 5 and 0, alternately. Thns, S 
times 1 are 5 ; 5 limes 2 are 10 ; 5 limes 3 ate 15, &c. 

3. The first nine re«tiils of molUplying by 11 are formed by repeating the Hg- 
ore to be multiplied. Thus, 11 Umes 2 aie 22 ; 11 times 3 are 33, &c. 

4. In Uie iuoceasive results of multiplying by 9, the right hand figure regularly 
tf screases by 1, and the left hand figure rezularly iucreaaoa by 1. Thus, 9 time4 
Sare 18; 9 times 3 are 27 ; 9 times 4 are 36, &c. 

13. At 2 dollars a cord, what will 12 cords of wood cost! 
10 cords? 9 cords ? 8 cords ? 7 cords? 6 cords? 5 cords ? 

14. In one yard there are 8 feet : how many feet in 12 yards I 
in 11 yards? 10 yards? 9 yards? 8 yards? 7 yards? 

15. In 1 gallon there are 4 qnarts : how many quarts in 12 
gallons? In 11 gallons? 10 gallons? 9' gallons? 8 gallons? 

16. If you bay 6 marbles for a cent, how many can you buy 
for 12 cents? For 11 cents? 10 cents ? 9 cents ? 8 cents ? 

17. In New England a dollar contains 6 shillings : how many 
shillings do 12 dollars contain ? 11 dolls. ? 10 dolls. ? 9 dolls. ? 
8 dolls. ? 7 dolls. ? 6 dolls. ? 5 dolls. ? 

19. In New York a dollar contains 8 shillings : how many 
shillings do 12 dollars contain? 11 dolls.? 10 dolls. ? 9 dolls. ? 
8 dolls. ? 7 dolls. ? 6 dolls. ? 5 dolls. ? 

20. At 9 cents a quart, what will 12 quarts of blackberries 
cost? 11 quarts? 10 quarts ? 9 quarts? 8 quarts? 7 qnarts? 

21. What will be the cost of 12 yards of silk, at 10 shillings 
per yard ? of 11 yards ? 10 yards ? 9 yards ? 8 yards ? 7 yards I 

22. What cost 8 cords of wood, at 5 dollars per cord ? 

23. If 7 yards of cloth make a cloak, how many yards will 
it take to make 8 cloaks ? 

24. What cost 9 pounds of ginger, at 8 cents a pound ? 

25. At 12 dollars apiece, what will 10 cows cost ? 

26. What cost 10 barrels of cider, at 9 shillings a barrel ? 

27. What will 11 pair of shoes cost, at 10 shillings a pair? 

28. If 8 men can do a job of work in 9 days, how long will 
it take 1 man to do it ? 

29. If a barrel of beer will last 7 persons 8 weeks, how long 
will it last 1 person ? 

80. How much will 8 cows cost, at 24 dollars apiece? 

AnalysU. — If 1 cow costs 24 dollars, 8 cows will cost 8 times 

24 dollars. But 24 is composed of 2 tens and 4 units. Kow 

S times 2 tens are 6 tens, or 60 ; and 8 times 4 units are 12 
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anits, which added to 60, make 72. Therefore 8 cows, at 24 
dollara apiece, will cost 72 dollars. 

A(»te.— Wfaen the number to be multiplied ie laige, it is more oonvenient and 
expeditious in menial calculations, to muStlply the highest order fir^t ; then the 
next lower order, and add the products as we proceed in the operaiion. 

81. What cost 5 tons of hay, at 18 dollars per ton ? 

82. What cost 4 hogsheads of molasses, at 15 dollars per 
ogshead ? 

88. How much can a man earn in 6 months, at 15 dollars 
per month ? 

84. A hntcher hought 6 sheep, at 17 shillings apiece : how 
many shillings did they come to ? 

85. If a scholar per forms 18 examples in one day, how many 
can he perform in 5 days ? 

86. In 1 pound there are 16 ounces : how many onnces are 
there in 8 pounds 1 

87. How far will a man walk in 5 days, if he walks 20 miles 
per day ? 

88. If 19 men can huild a harn in 4 days, how long would 
it take one man to do it? 

89. If a shoemaker packs 16 pair of hoots in 1 hoz, how 
many pair can he pack in 7 hoxes ? 

40. If 1 acre of land produces 28 bushels of wheat, how many 
bnshels will 8 acres produce ? 

41. A merchant bought 4 pieces of silk, each piece having 
24 yards : how many yards did tliey all contain ? 

42. What will 6 sleighs cost, at 25 dollars apiece ? 
48. What cost 7 reading books, at 42 cents apiece ? 

44. In 1 guinea there are 21 shillings : how many shillings 
are tliere in 5 guineas ? 

45. In 1 hogshead there are 68 gallons : how many gallons 
a.e there in 4 hogsheads ? 

46. What cost 82 pounds of sugar, at 8 cents per pound ? 

47. What cost 85 reams of paper, at 8 dollars per ream 1 

48. What cost 90 hats, at 6 dollars apiece? 

49. In 1 week there ai*e 7 days : how many days are there 
In 70 weeks ? ' 

50. In 1 hour there are 60 minutes : how many minutes are 
there in 9 hours ! 
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EXERCISES rOR THE SLATE. 

42t Jt will be noticed that each of tlie preceding examples 
contains two numbers, apd it is required to find how mtich one 
of them will amount to, when repeated or taken as many timei^ 
as there are units in the other. The operation by which wo 
obtain this result, is called Multiplication. Hence, 

43t Multiplication is the process of finding the amount of a 
number repeated or added to itself a given number of times. 

The number to be repeated or multiplied^ is called the mulr 
tiplicand. 

The number by which we multiply^ is called the multiplier^ 
and shows how many times the multiplicand is to be repeated 
or taken. 

The answer^ or number produced by multiplication, is called 
the product. Thus, when we say 6 times 12 are 72, 12 is the 
multiplicand, 6 the multiplier, and 72 the product. 

Obs. When the rouUfpIicand denotes things otone kind^ or denomination only^ 
the operation is called Simple Multiplication, 

44* The multiplier and multiplicand taken together, are often 
csIXqH factors^ because they make or produce the product. 

A1t/£c.— The term fa^tor^ is a Latin word which signifies an agent, a doer, or 
producer, 

45* Multiplying by 1, is taking the multiplicand once : thus, 
4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand twice: thus, 2 
times 4, or 4+4=8. 

Multiplying by 8, is taking the multiplicand three times : thus 
8 times 4, or 4+4-1-4=12, &c. Hence, 

Multiplying by any whole number^ is iaJdng the multiplicand 
€u many times^ as there are units in the multiplier, 

■ ■ — ^-^^^^^^^ I I ■■■»■■■ I ■■ — ■■ ■ ■ ^^^,^mm m I ^-^^»^^^^.i^— ■■■■■■ ■■■ ■ ■ 

Quest.— 43. What is multiplication? What is the number to be multiplied 
called ? What the number by which we multiply? What does the multiplier 
show ? What is the answer called ? When we say, 6 times 13 are 72, which is 
the multiplicand? Which the multiplier? Which the product? When wo 
■ay, 6 times 9 are 54, what is the 6 called? The 9? The 54? Oft*. When the 
multiplicand denotes things or one denomination only, what is the operation 
called? 44. What are the multiplicand and multiplier taken together called? 
Why? JVote. What does the term factor signify? 45. What Is it to multiply 
bjr 1? By 8? By 37 Wbat is it to multiply by any wboto number? 



Arts. 42-48.] multiplication. 55 

AMs.— The application of thit principle to frMiiontl muKiptierB) will be iUa»> 
Cralod under fractious. 

Obs. 1. From the deflnition of multiplication, it is manifest that the product la 
(he fame kind or deTMmintkm as the multiplicand ; for rrpeoAmg a number or 
quHntity doea not aUer its nature. Thus, if we repeat pouuda, they are stilt 
pouttdi; if wo repeat yurds,thejr are still yards; if we repeat an ab<itracl iiomber, 
(hat is. a number which doea uot refer to any particular oljject) it is stilt an ab- 
at rac t number. 

2. Every mult'plitr is to be considered an ahstraet number. In familiar lan^ 
gunge it is eomeiimca said, that the price rauliiplied by the weight will give tho 
value of an ariicto; and it is often a^ed liow much 25 cents multiplied by 25 
centi will produce. But these are abbreviated expressions, and am liable to 
convey an enoueous idea, or rather no idea at all. If taken literally, they are 
ab^urii ; for muitiplicatton is repeating a number or quantity a certiiu number 
9f timtn. Niiw (u ^ay* that tiie price is repealf d as many times as tlie given 
qu^ility is Aeaey, or that 25 cents are repeated 25 c^nts times, is nuueense. But 
we can multiply the price of 1 pound by a number equal to the uuinl>er of 
pounds in (he weight of the given ariicl«s uid the product will be the value of 
the article. We can also multiply 5 cents by the number 5; that is, repeat 5 
cents 5 times, and the product is 25 cents. Construed in this manner^ the mul- 
tiplier becomes an abstract number, and the expressions have aconsiateut 
neaaing. 

46* ^^ ^^ of multiplieatwn is an oblique cross ( x ), and 
fihows that the numbers between which it is placed, are to be 
multiplied together. Thus, tlie expression 9x6, signifies that 
9 and 6 are to be multiplied togetlier, and is read, ^^ 9 multi- 
plied by 6," or simply ** 9 into 6." 

47* The product of any two numbers will he the same, which- 
ecer factor is taken for the multiplier. 

To illustrate this point; suppose there is a certain orchard which contains 4 
rows of trees, and ench row has 6 trees. IiOt the number of ^ ||, ,l, ,l, ^ ,l, 
rows be represented by the number of horizontal niws of j, * * * * * 
alars in the margin, and the naml>er of trees in each row by _ _ _ _ 
the number of stars in a row. Now it is evident, that the 
whole number of trees in the orchard is equal either to the i> i> i* t * 
number of stars in a horizontal row tAkon four times^ or to the number of stars in 
% perpendicular row taken six times ; that is, equal to 6 x 4, or 4 x 6. 

48* Multiplication is similar in principle to Addition^ and 
may be performed by it. For instance, to find how much 3 
times 4 cents are, as in the first example, take 4 cents 8 times, 
and add them together. Thus, 4 cents + 4 ceuts + 4 cents, 

Qdbst.— Oft». What kind or denomination is the product? How does this 
tpp«ar? What must every multiplier be considered? 46. Whnt is the sign of 
multiplication T What does it show ? Uow is the exproasiun 9xQ i«uit 
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are 13 cents. By multiplication the result is reached by a sin- 
gle step. Thus, 3 times 4 cents are 12 cents. Hence, it may 
be said, 

Multiplication is a short method of performing repeated cdr 
ditions of a number to itself. 

Case I.— When the multiplier contains hut one figure. 

Abt. 49* Ex. 1. What will 3 honse-lots cost, at 662 dollari 
apiece? 

Suggestion, — ^If 1 lot costs 662 dollars, 3 Oj^^ation 
lots will cost 3 times as mnch. Now, ^^^ Multiplicand, 
having written the less number under the „ .. .... 

jarreater, we begin at the right hand, and ---- p ^ ^ 

multiply each figure of the multiplicand by 
the multiplier, setting down the result and carrying as in ad- 
dition. Thus, 3 times 2 (units) are 6 (units), or simply say, 3 
times 2 are 6. Set the 6 in units' place under the figure mul- 
tiplied. Next, 3 times 6 are 18. Set the 8 or right hand fig- 
ure under the figure multiplied, and carry the 1 or left hand 
figure to the next product, as in addition. Finally, 3 times 6 
are 15, and 1 to carry makes 16, which we set down in full, 

Obh. ]. It is linniatei^nl as to tbe result as we have seen, which of the given 
iiambers is taken for the multiplier. (Art. 47.) But it is generally more con- 
venient and therefore cnstoqai^ry to place the larger for the mnlliplicnnd and the 
smaller for the multiplier. Thus it is easier to ronltiply 254672381 by 7, thaii it 

is to multiply 7 by 254672381, but the product wiil be ihe same. 

• 

2. The learner should nnai^e every example solved upon his slate, and bt 
able to give the rcaaoning in full, as in mental solutions. 

Solve the following examples in a similar manner : 

2. What will 7 horses cost, at 120 dollars apiece ? 

Ans. 840 dolls. 

8. What is the product of 312 multiplied by 3 ? 

4. What is the product of 121 multiplied by 4? 

6. In 1 mile there are 820 rods : how many rods are there 
fh 3 miles ? 

6. If a man travels 110 miles in 1 day, how far caQ he travel 
in 8 days ? 

- ^ ■ ■ _ - - ■ _ - ■ - ^- - ^ 

r- 

V/'jc^T.— 49. Explain the solution bfthe first example upon your tlat«. 
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7. 8. 9. 10. 

Maltiplicand, 8082 22120 101101 8012802 

Mdtiplier, 3 4 5 6 

11. What will 6 stage-coaches cost, at 783 dollars apiece ? 

12. What cost 83 pounds of opium, at 8 dollars per pound ? 

13. At 9 shillings per day, how much can a man earn in 213 
4ay8? 

14. If 1 sofa costs 78 dollars, how much will 8 sofas cost ? 
16. What cost 879 barrels of flour, at 7 dollars a barrel ? 
16. At 8 shillings apiece, what will 650 lambs come to ^ 

17. 18. 19. 20. 

Multiply 800<5 76030 10906 4608790 

By -5 8 7 9 

# 

50a The reason for carrying the tens in multiplication, is the 
same as in addition, and may be illustrated in a similar man- 
ner. (Art 9S.) 

Take, for instance, the 11th example, and set the product of 
each figure m a separate line. Thus, 

783 Or, separate the multiplicand into the 

6 orders of which it is composed. 



18 Pri>d. of uniU. ^ Thus, 783=700 + 80+3. 

48 " tens. Now 700 x 6=4200 bund. 

42 " hunds. * 80x6= 480 tens, t 

4698"whole Prod. 8 x 6 = 18 units. 

Finally, adding these results together, we have 4698 Prod. 

Ob«. The reaa»H we begin to multiply at the right hand of the muUipUcand« 
h that we may carry the tens, as we proceed in the operation. 

51a From the preceding illustrations, it will be seen, that 
units multiplied by units pi'oduce units ; tens into units pro- 
duce tens ; hundreds into units produce hundreds, &c. Hence, 

When the multiplier is vnits, the product is the same order 
as the figure multiplied. And, conversely. 

When the figure multiplied is units, the product is the sams 
order as the figure by which we multiply ; for the product is 
the same^ whichever factor is taken as the multiplier. 
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Case II — When the multiplier contains more than one figure. 

Aet. 52t Ex. 21. What cost 26 horses, at 143 dolls, apiece t 

Suggestion. — ^Beginning with the units, we multiply the mul- 
tiplicand by each figure of the multiplier separately, and placing 
the first figure of each partial product under the figure by 
which we are multiplying, add the two results together. Thus, 
6 times 3 are 18 ; setting down the 8, and ^^ .. 

carrying the 1, proceed as before. 6 times /^„ -4, ,/. ,. , 
A aA 11/* N 1 OK i! 143 Multiplicand. 

4 are 24, and 1 (to carry) makes 25. 6 26 Multiplier. 

times 1 are 6, and 2 (to carry) are 8. Next, -ggg ^ of 6 h 

multiplying by the 2 tens, 20 times 3 units 286 ^^ 20 h. 

are 60 units, which are equal to 6 tens; or 37X3" «t 26 h. 

we may simply say, 2 times 8 are 6. 

Now, as the 6 denotes tens, (Art. 51,) we write it in tens' place 

in the product^ that is, under the figure 2 by which we are 

multi))lying. Again, 20 times 4 tens are 80 tens, equal to 800 ; 

or simply say, 2 times 4 are 8 : and since the 8 denotes hun* 

dreds, it must be set on the left of the 6 in hundreds' place. 

Next, 20 times 1 hundred are 20 hundred, or 2000 ; or simply 

say, 2 times 1 are 2 : and since the 2 denotes thousands, set it in 

thousands' place on the left of the last figure in the product. 

Finally, adding these two results together as they stand, 

units to units, tens to tens, &c., we have 8718 dollars, which 

b the whole product required. 

Obs. ]. The several products of the mulUpHcand into the separate figures of 
the multiplier, are called partial prudiicts. 

3. When the miiltip'ier contains more than one figare, the reason we multiply 
by its figures s«'parately, is because when large, it is not cunveniont to multiply 
by the ickole at once. 

3. The ohjfd of placing the first figure of each partial product under the fig- 
ure -by which we are multiplying, is because it is the $ame order as that figure^ 
and irthe eame orders are placed under each other, we are less liable to fail into 
mistakes iu adding the several partial products together. (Art. 51.) 

4. The several partial products are added together for the obvious purpose of 
finding the whole product, or answer required. 

22. What is the product of 958 multiplied by 607 ? 



QuKST.— 51. What do units multiplied into units prodnoe? Tens into untt«i? 
Of what order is the product universally, when the mulliplier b units? 52. Kz> 
p^<in the solution of tbevtweaty-first example. 



Abts. 52-54.] MULTiFUCATioir. 50 

Suggestion. — ^Proceed as when the multiplier Operation. 

contains but two figures. After niultipl3'ing 958 

l>y the 7 units, we next multiply by the 6 hun- 607 

dreds, for the reason that there are no tens in 6706 

the multiplier, and place the first figure of this 6748 

partial product directly under the figure 6 by 581606 Ans. 
which we are multiplying. 

,, 54« From the preceding illustrations and principles, we 
derive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. Write the multiplier under t?ie multiplicand^ units under 
units, tens under tens, Sc, 

II. WJien the multiplier contains hit one figure, begin with 
the units, and multiply each figure of the multiplicand by the 
multiplier, setting down the result and carrying as in addition. 

in. If the multiplier contains more than one figure, multiply 
etich figure of the multiplicand hy each figure of th^ multiplier 
separately, and write the first figure of each partial product 
under the figure by which you are multiplying. (Art. 52.) 

Finally, add the several partial products together, and the 
sum will be the whole product, or answer required, 

Pboof. — Multiply the multiplier by the multiplicand, and if 
the second result is the same as the first, the work is right. 

Obs. ]. This method of proof depends upon the principle, that the product of 
•ny two numbers is tlie same, whichever is talcen for the multiplier. (Art. 47.) 

2. A $eeind method of proof \a^ tu multiply the multiplicand by the multiplier 
diminished by 1 ; to this partial product add the multiplicand, and if the $um ii 
equal to the /ret reaultt the work is right. 



QuBST. — 54. How do yon write numbers for multiplication? When the mul- 
tiplier contains but one figure, how do you proceed ? When the multiplier con- 
tains more than one figure, how proceed? 52. Obti. What is meant bypartiHt 
pntducts? Why multiply by the figures separately? Why place the flr^t figure 
of each partial product under the figure by which yuu multiply ? 51. Hitw does it 
appear, that the first figure of each partial product is the same order as the figure 
by which you are multiplying? Why add the several partial products together ? 
50. C^a. Why besrin to multiply at the right hand of the multiplicand ? 49. Oba, 
Does it make any difference with the result, which of the given numbers is taken 
for the multiplier ? Whicb is usually taken 1 Why 1 54. Uuw is multiplicatiuu 
proTed? 



CO IIULTIPUCATIOK. [SeCT. IV. 

S. WImb the mDltiplier !• nnsll, we may add the mnlttplieaad to Itself aa 
many timen aa there are unita in the maltipiier, and if the sum ia equal to ttie 
prudactfthe work ia right. Thoa 78x3=234. Proof.— 78-1-78+78=^234, which 
ia the rame aa the pntduct. 

4. Muitipllcalion may ulao be proved by division, and hyctuting 0ut. the nine* ; 
but neither of tbeae methods can be explained here without anticipating |»rin< 
ciplfB belonging to diviaion, with which the learner ia supposed as yet to be 
uuacquam'ed. 

JV^fe.— -Aa soon aa the pnpil becomea fiunfliar with the operation of mnltipTy- 
ing, It will accelerate the process to drop the intervening words and simply pro* 
nounce the reaulta aa in addition. Thua, in multiplying 8543 by 6> instead vt 
aayiiig, **6 times 3 are 18: set down the 8 and carry the I. 6 timea 4 are S4« 
and 1 to carry makes 25,** A;c.; he ahould say, eighteen, (6x3). twemtyfive (4x6 
4 1 J, tkirtjf^ve, (5xfH-S), itc^ Betting down the unita and carrying tlie tena while 
pronouncing each reault. 

28. Find the product of 63 multiplied by 86, and prore th9 
operation. 

Operation. Proof, 

63 Multiplicand. 86 

86 Multiplier. 63 

""878 "108 

189 216 



2268 Product, 2268 Product, 

24. Find the product of 87 multiplied by 46, and prove the 
operation. 

25. Find the product of 256 multiplied by 75, and prove the 
operation. 

26. Find the product of 278 multiplied by 83; and prove the 
operation. 

27. Find the product of 347 multiplied by 256, and prove 
the operation. 

28. Find the product of 569 multiplied by 808, and prove 
the operation. 

29. Find the product of 67026 multiplied by 4005, and prove 
the operation. 

80. Find the product of 841072 multiplied by 608, and prove 
the operation. 

81. Find the product of 980005 multiplied by 6004, and 
prove the operation. 

32. Find the product of 803044 multiplied by 7008, and 
prove the operation. 
88. Find the jHroduet of 9846678 multiplied by 80006. 



A&T. 54.] MULTIPUCATIOir. dl 

EXAMPLES FOB PBAOTIOS. 

1. What will 465 haU cost, at 6 dollars apiece t 

2. What will 688 sheep cost, at 4 dollars a head t 

8. What will 1360 pieces of cloth cost, at 27 dollars a yard! 

4. What cost 169 chairs, at 24 shillings apiece 7 

5. What cost 279 barrels of salt, at 19 shillings a barrel f 

6. At 82 dollars a suit, how much will it cost to furnish 1161 
soldiera with a suit of clothes apiece ? 

7. What cost 1565 acres of land, at 27 dollars per acre f 

8. What cost 758 baskets of peaches, at 15 sliillings a basket t 
0. Wliat cost 25650 pounds of opium, at 16 dollars a pound? 

10. How much can a man earn in 12 months, at 85 dollars 
per month ? 

11. What will 23 loads of hay come to, at 18 dollars a load t 

12. What will 45 cows come to, at 21 dollars apiece? 

13. What will 56 hogsheads of molasses cost, at 82 dollars 
a hogshead ? 

14. What cost 128 firkins of butter, at 13 dollars a firkin? 

15. What cost 97 kegs of tobacco, at 26 dollars per keg ? 

16. What cost 110 barrels of pork, at 19 dollars per barrel? 

17. How much will 235 sheep come to, at 21 shillings a head? 

18. How many bushels of corn will grow on 83 acres, at the 
average rate of 37 bushels to an acre ? 

19. In one bushel there are 82 quarts : how many quarts are 
there in 92 bushels ? 

20. What will 463 cattle come to, at 48 dollars per head? 

21. How much will 78 thousand of boards cost, at 19 dollars 
per thousand? * 

22. What cost 243 chests of tea, at 87 dollars per chest? 
28. A man bought 168 borses, at 68 dollars apiece: what 

did they come to ? 

24. What cost 256 barrels of beef, at 16 dollars a barrel? 

25. If 876 men can build a fortification in 95 days, how long 
would it take 1 man to build it ? 

26. Allowing 365 days to a year, how many days has a man 
lived who is 45 years old ? 

27. If a garrison consume 725 pounds of beef in One dayi 
tiow many pounds will they consume in 125 days? 
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28. How many poands will the same garrison consume in 
243 days? 

29. How far will a sbip sail in 865 days, at 215 miles per 
day? 

, 30. What costs 678 tons of iron, at 115 dollars per ton? 

81. 4623 X 2185. 86. 452305 x 6821. 

82. 50301 X 3076. 87. 508042 x 80423. 

83. 68023 X 4231. 88. 843891 x 98756. 

84. 84209 X 72032. 89. 7003402 x 603001. 

85. 940325x52363. 40. 98005075x9003007. 

41. Multiply two thousand and seven by one thousand and 
four. 

42. Multiply four thousand and forty by two thousand one 
hundred and three. 

48. Multiply forty thousand, four hundred and four by ten 
thousand and ten. 

44. Multiply one hundred and five thousand and seven by 
sixty thousand, four hundred and three. 

45. Multiply five millions, two hundred and six by seventy 
thousand two hundred and five. 

46. A roan bought a drove of 560 sheep, at 13 shillings a 
head ; it cost him 68 shillings to send them to market, and they 
brought him 17 shillings apiece : how much did he make on 
them? 

47. A drover bought 860 head of cattle and 96 horses ; he 
afterwards sold the former at a profit of 19 dollars a head, and 
the latter at a loss of 23 dollars a head : aid he gain or lose by 
the operation, and how much ? 

48. A gi'ocer bought 185 barrels of flour at 86 shillings a 
barrel, and 117 barrels at 41 shillings : he then sold the whole 
at 39 shillings. What was the result of his speculation ? 

49. In music, two minims are equal to a semibreve ; two 
crotchets to a minim ; two quavers to a crotchet ; two semi- 
quavers to a quaver ; and two demi-semiquavers to a semi- 
quaver : how many demi-semiquavers are equal to 259 semi* 
breves ? 

50. Two persons start from the same place, and travel in 
the same direction ; one at the rate of 33 miles per day, and 
the other at the rate of 37 miles per day : how far apart will 
they be at the end of 256 days? 



Arts. 55-56. a.] MULUPLiGATioif. 6S 

CONTRACTIONS IN MULTIPLICATION. 

Art. 55« A composite number js one which is prodncetl by 
multiplying two or more factors together. Thus, 14 is produced 
by multiplying 7 by 2; 15, by multiplying 5 by 3; 35, by 7 
into 5, and are therefore composite numbers. 

Obm. 1. The factors, which produce a composite number, are called Its com* 
pontHt parts. 'J'bu8, the factors 2 and 7, 5 aod 3, 7 and 5, are the compoiie!l 
parts of 14, 15, and 35. 

3. The process of finding the factors which produce a composite nombar, is 
called resolving the number into faetorst 

Ex. 1. Resolve 4, 6, 9, and 10 into their factors. 

2. What are the factors of 15 ? 21 ? 22 ? and 25 ? 

8. What are the factors of 38 ? 35? 14 ? 77 ? 49 ? 65 ? 

56* Some numbers may be resolved into more than two fac- 
tors ; and also into different sets of factors. Thus, the factors 
qf 24 are 8, 2, 2 and 2; or 4, 3 and 2 ; or 6, 2and 2 ; or Sand 
3 ; or 6 and 4; or 12 and 2. 

4. What are the different factors and sets of factors of 8 ? 
12? 16? 18? 20? 

-'5. What are the different factors and sets of factors of 30 1 
82? 36? 40? 

6. Resolve 50, 54, 56, 60, 63, 64, 72, 81, 84, 96, into factors. 

56* a. We have seen that the product of two numbers is the 
same, whichever factor is taken for the multiplier. (Art. 47.) 

In like manner it may be shown, that the product of any 
three or more factors is the same, in whatever order they are 
multiplied. For, the product of two factors may be considered 
IS OTie number^ and this may be taken either for the multipli- 
jand, or the multiplier. Again, the product of three factors 
may be considered as one numh^^ and be taken for the multi- 
plicand, or the multiplier, &o. Thus, 24=3 x 2 x 2 x 2=6 x 2 
X 2=12 X 2=6 X 4=4 x 2 x 3=8 x 3. 



Quest.— 55. What is a composite number? Oto. What are the factors 
which produce a com(H»8ite number, sometimes called 1 What is meunt by 
resolving a number into factors? 56. Are uun^bers ever compo!*ed of mora 
than two factors? 56. a. When three or more factors aru miiliiplied together, 
does it make any diikrence iu ttie result, what order they are taken ? How does 
this appear? 
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Case I. — Multiplying hy a composite number. 

Ex. 1. What will 14 hats cost, at 8 dollars apiece? 

Suggeetion, — 14 is a composite number, Ooeration 

the factors of which are 7 and 2. Now « 

BiDce 14 is equal to twice 7, it is manifest 7 

that 14 hats will cost twice as much as 7 tr j^^^ gg dolls. 

Iiats. We therefore first find the cost of 7 2 

hats, then multiplying by 2, will give the i^ j^^ts 112 dolls, 
cost of 14 hats. In other words, we first 
multiply by the factor 7, and that product by 2. Hence, 

57a To multiply by a composite number. 

Multiply the multiplicand by one 0/ the factors of the multi- 
plicTy and this product by another^ and so on till you have mul- 
tiplied by all the factors. The last product will be the answer 

Obs. 1. This method of contraction is based upon the principle, that the proOf 
uet or two or more factors is tlie tame^ in wliatever order they ure muitipiied. 

3. The factors into which a number may be retoived, must not be confound' 
ed with the parts into which it may be separated, (Art. 37.) Factors must 
be multiplied to^etlier to reproduce tlie g^v^n number, while parts must be 
added together to reproduce iu Thus, 56 may '49 resolved into two factors, 8 and 
*! ; it mny be separated i nto two parts ^ 5 tens or 50, and 6 units. Now, 8 mulU- 
plied by 7=56, aud 50 added to 6=56. 

2. What will 27 horses cost, at 85 dollars apiece ? 
8. Wliat will 24 wagons cost, at 87 dollars apiece I 
4. What will 86 cows cost, at 19 dollars a head ? 
6. What cost 45 acres of land, at 110 dollars per acre? 

6. At 36 shillings per week, how much will it cost a person 
to board 62 weeks ? 

7. If a man travels at the rate of 42 miles a day, how far 
can he travel in 205 days ? 

8. At the rate of 56 bushels per acre, how much corn can 
be raised on 460 acres of land ? 

9. Wliat cost 672 yards of cloth, at 24 shillings per yard f 

10. What cost 1265 yoke of oxen, at 72 dollars per yoke ? 



Quest. — 57. When the multiplier is a composite number, how do yon pro- 
ceed T Obs. Upon what principle dues this contraction depend? What is the 
differenoe between the factors into which * number may b« rasoWed, aiid th^ 
jhurts into which it may l>e separated 1 



AbTS. 67-59.] MULTIPLICATION. 65 

Case TL.-^Multiplying Jyy 10, 100, 1000, Ac, 

' 58« It is a fundamental principle of notation, that each re- 
moval of a figure one place towards the left, increases its value 
ten times; (Art. 9 ;) consequently, annexing a cipher to a num- 
ber will increase its value ten tinies^ or multiply it by 10 ; an- 
nexing two ciphers will increase its value a hundred times^ or 
multiply it by 100; annexing three ciphers will multiply it 
by 1000, &c. 

Thus, annexing a cipher to 12, it be- 12 12 12 
comes 120, and is the same as 12 x 10. __10 100 1000 
Annexing ttoo ciphers to 12, it becomes 120 1200 12000 
1200, and is the same as 12 x 100 ; annex- 
ing three ciphers, it becomes 12000, and is the same as 12 x 
1000 &c. Hence, 

59. To multiply by 10, 100, 1000, &o. 

Annex as many ciphers to the multiplicand as there are 
ciphers in the multiplier^ and the number Uius formed will he 
the product required, 

JWte.— To annex means to place afler^ or at the right hand, 

Ob8. The reaaon of this contraction is evident from the Act, that erery cipher 
we annex to the multiplicand removes it one place towards the loft, and there- 
fore increases its value 10 times, or multiplies it by 10. (Art. 9.) 

11. What will 10 drums of figs weigh, at 28 pounds a drum ? 

1 2. How many pages are there in 100 books, each book 
having 852 pages ? 

13. Multiply 476 by 1000. 

14. Multiply 53486 by 10000. 

15. Multiply 12046708 by 100000. 

16. Multiply 26900785 by 1000000. 

17. Multiply 89063457 by 10000000. 

18. Multiply 9460305068 by 100000. 

19. Multiply 78812066073 by 10000. 



QcKST^— 58. What is the efftsct on the value of a figure to remove it one place 
towards the left Y Two places ? Three places ? 59. How do you multiply by 
10, 100, 1000, &c. 7 JfoU, What is the meaning of the term annex ? Oht, How 
does it appear that this contraction gives the true answer ? 
TP 



66 xuLnpLicATioir. [Sect. IV. 

Gasb in. — Ciphen en ike right of loth f acton. 

M« Any^nnmber with ciphers on its right, is obviously a 
composite number ; the significant figure or figures, being one 
factor, and 1 ¥dth the ^ven ciphers annexed to it, the other 
factor. Thus 20 may be resolved into the factors, 2 and 10. 

20. What will 200 acres of land cost, at 82 dollars per acre? 
Suggestion. — ^In this example, the multi- Operation. 

plier (200) has ciphers on its right, and is 82 

therefore a composite number. Hence, we ^^ 

first multiply by the factor 2 ; then, by the -4^- ^400 dolls, 
other factor, 100, by annexing two ciphers to this prod^ct. 

21. What is the product of 17000 into 23 ? 

Suggestion. — ^In this example, the multipli- Operation, 
eand (17000) has ciphers on its right ; conse- 17000 

quently, it is a composite number, the factors of 23 

which are 17 and 1000. But the product of two 51 

or more nurabera is the same in whatever order ^^ 



they are multiplied ; (Art. 56.a. ;) consequently, -^ns, 891000 
multiplying the factor 17 by 23, and this product by 1000, will 
give the same result as 17000 x 23. 

22. What is the product of 29000 into 1300 ? 

Suggestion. — ^This example combines the Operation. 
principles of the last two ; that is, the mul- 29000 

tiplier and multiplicand hoth have ciphers ^^^^ 

on the right ; consequently, they are both ^"^ 

composite numbers. We therefore first mul- _i 

tiply the significant figures together, viz: P'^'od. 37700000 
the factors 29 and 13 ; then multiply this product into the pro- 
duct of the other two factors, (1000 x 100=100000), by^nnex' 
ing as many ciphers, as there are on the right of the multiplier 
and multiplicand. Hence, 

61* When the multiplier^ or multiplicand^ or loth^ have 
eiphel's on the right. 

Multiply the significant figures together^ and to the product 
annex as many ciphers as there are on the right of hoth /actors. 

Obb. ThisCttse combiues the principles of the two preceding Cases ; ior vrerr 
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anmber with one ot more ciphers on Its right, we have Jdat seen, Is a oompotite 
namber, and one of its factors is always 10, 100, 1000, &lc ( A;'t.60.) ^ 

23. 1920x2000. 81. 62300000x890. 

24. 4376x2500. 32. 54000000x700. 

25. 50634x41000. 83. 43000000x600. 

26. 630125x620000. 34. 563800x7200. 

27. 12000 X 31. 85. 1230000 x 12000. 

28. 370000 X 32. 86. 310200 x 20000. 

29. 8120000x46. 87. 2065000x810000. 
80. 56300000x64. 88. 2109090x510000. 

Oasb IV. — Multiplying hy 9, 99, 999, dfej. 
89. What will 99 acres of land cost, at 127 dollars per acre? 

Analysis. — Since 1 acre costs 127 Operation. 

dollars, 100 acres will cost 100 times 12700 cost of 100 A. 
127 dollars. Now, to multiply by 100, ^^'^ " ^ 
we annex two ciphers to the multipli- 12573 " 99 
cand, and it becomes 12700 dollars. 

But we wished to find the cost oT 99 acres only. Now 99 
is 1 less than 100 ; therefore, if we subtract the price of 1 acre 
from the price of 100, it will give the price of 99 acres. Hence, 

62. To multiply by 9, 99, 999, or any number of 9s, 

Annex as many eipJiers to the multiplicand as there are 9« tTi 
the multiplier ; from the remit subtract the given multiplicand^ 
and the remainder will he the answer required, 

Jfote.—'Vhe reason of this method is obvious fiom the fact, that annexing aa 
many ciphers to the multiplicand as there are 98 in the multiplier, multiplies ii 
by 100, or repeats it ones more than is required ; consequently, subtracting (be 
multiplicand from the number thus produced, must give the true answer. 

40. Multiply 26895 by 99. Ans, 2662606. 

41. Multiply 78463 by 99. 46. 7894563 x 9999. 

42. Multiply 34607 by 999. 47. 8743278 x 99999. 

43. Multiply 678468 by 999. 48. 9603207 x 99999. 

44. Multiply 734567 by 999. 49. 8760004 x 999999. 

45. Multiply 840673 by 999. 60. 9999999 x 999999. 

• — - - ■ — - ■ — - 1 1 -^ 1 - — 

QrssT.— 61. How do you proceed when the multiplier, or multiplicand, or 
both have ciphers on the right? 0&«. Upon what principles does this contrao- 
Uoa depend ? 62. How do you multiply by 9, 99, Ate ? 
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DIVISION. 



XBVTAL BXXB0IBB3. 

Abt. CS« Ex. 1. How numj boxes of onmges, at 8 doDan a 
box, can be bought for 12 dollars? 

Analym. — ^If 8 dollars will buy 1 box of oranges, 12 dollars 
will buy as many boxes as 3 is contained times in 12. Now 8 
is contained in 12, 4 times. Therefore 12 dollars will buy 4 
boxes of oranges, at 3 dollars a box. 

DIVISION TABLE. 
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11. How many pair of boots, at 2 dollars a pair, can be 
bought for 24 dollars? For 22? 20? 18? 16? 14? 12? 10? 

12. How many barrels of cider, at 3 dollars a ban-el, can 
you buy for 86 dollars? For 30? 27? 24? 21? 18? 15? 12? 

18. How many quarts of milk, at 4 cents a qnart, can yon 
buy for 48 cents? For 44? 40? 86? 82? 28? 24? 20? 16? 

14. At 5 cents an ounce, how many ounces of wafers can 
you buy for 60 cents ? For 56 ? 60? 45? 40? "55? 80? 25? 

15. At 6 shillings a pair, how many pair of gloves can be 
bought for 60 shillings? For 64?. 48? 42? 86? 80? 24? 18? 

16. How many pounds of butter, at 7 cents a pound, can be 
purchased for 68 cents? 66? 49? 42? 35? 28^ 21? 14? 

17. How many cloaks will 72 yards of cloth make, allowing 
d>vu*d5 toacloak? how many 64? 56? 48? 40? 82? 24? 



Art. 63.} diyisiozt. 69 

18. How many cows, at 9 dollars apiece, can be bought for 
81 dollars ? For 72 ? 63? 54? 45? 36? 27? 18? 9? 

19. How many times is 4 contained in 36? 48? 40? 

20. How many times is 8 contained in 40 ? 56 ? 48 ? 64? 721 

21. In 25, how many times 4, and how many over? 

Ana, 6 times and 1 over. 

22. In 84, how many times 5, and how many over? In 43? 
45? 37? 28? 39? 

23. In 23, how many times 3, and how many over ? How 
many times 4 7 2 ? 10 ? 6? 

24. In 24, how many times 7, and how many over? 6? 5? 
9? 12? 2? 

25. In 36, how many times 6? 7? 3? 8? 12? 6? 9 ? 

26. In 32, how many times 6? 4? 3? 16? 

27. How many hats, at 6 dollars apiece, can be bought for 
60 dollars? 

28. How many tons of hay, at 9 dollars per ton, can you buy 
for 81 dollars ? 

29. If you travel 7 miles an hour, how long will it take to 
travel 70 miles ? 

30. If you pay 10 cents apiece for slates, how many can you 
buy for 95 cents, and how many cents over? 

31. George boaght 24 oranges, which he divided equally 
among his 3 brothers; how many did each receive ? 

Analyau, — Since 24 oranges were divided equally among 3 
boys, each must have received 1 orange as often as 3 oranges 
are contained in 24 orangesi Now 3 is contained in 24, 8 
times. Therefore, each brother received 8 oranges. 

82. Henry has 15 apples which he wishes to divide equally 
among 3 of his companions : how many can he give to each ? 

33. A gentleman sent 20 peaches to be divided equally 
among 4 boys : how many did each boy receive ? 

34. A dairy-woman having 30 pounds of butter, wishes to 
pack it in 5 boxes, so that each box shall have an equal num- 
ber of pounds: how many pounds must she put in each box ? 

35. I have 21 acres of land, which I wish to fence into 7 
equal lots : how many acres must I put into each lot? 

86. A boy having 28 marbles, wished to divide them into 4 
oqual piles : how many must he put in a pile ? 
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87. I have 40 peach-trees, which I wish to set out in 5 equal 
rows : how many mnst I set in a row ? 

88. There were 45 scholars in a certain school, and the 
teacher diyided them into 6 eqnal classes : how many did he 
pnt in a clfiss ? 

89. If 60 dollars were divided equally among 10 men, how 
many dollars would each man receive ? 

40. A company of 8 boys buying a boat for 32 dollars, agreed 
fto share the expense equally : how much must each one pay ? 

41. In a certain orchard there are 64 apple trees, and 6 trees 
In each row : how many rows are there in the orchard ? 

42. If 63 quills are divided equally among 7 pupils, how 
many will each receive ? 

43. If you divide 86 into 4 equal parts, how many wijl there 
be in a part? 

44. If you divide 66 into 8 equal parts, how many will each 
part contain ? 

45. If you divide 48 into 6 equal parts, how many will each 
part contain ? 

46. A gentleman distributed 40 dollars equally among 8 
beggars; how many dollars did ho give to each? 

47. A company of 6 boys found a pocket book, and on re- 
turning it to its owner, he handed them 60 dollars to be shared 
equally among them : what was each one^s share ? 

48. A merchant received 72 dollars for 6 coats of equal 
value : how much was that apiece ? 

49. A man paid 81 cents for the use of a horse and buggy 
to ride 9 miles : how much was that a mile? 

50. If you divide 90 dollars into 10 equal parts, how many 
dollars will there be in each part ? 

51. George laid out 80 cents for apples, at the rate of 6 for 
8 cents : how many apples did he buy ? 

52. A man liad a piece of work which 5 men could do in 
12 days: how long would it take 6 men to do the same work? 
How long would it take 12 men ? 

68. A man bought 48 sheep, and paid at the rate of 12 dol- 
lars for 4 sheep : what did they cost him ? 

54. A lad bought 12 oranges at 8 cents apiece, and sold them 
for 12 cents more than he gave for them : how much did he 
jiet apiece ; and how much did he make on an orange? 
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EXERCISES FOR THE 6LATE. 

63* a. In each of the above examples, there are tu>o given 
number^ and the solution consists in finding how many times 
one of them is contained in the other. The operation by whicti 
ire obtain this result, is called Division. Hence, 

64 • Division is the process of finding how many times one 
gioen number is contained in another. 

The number to be divided^ is called the dividend. 
The number by which we divide, is called the divisor. 
The answer, or number obtained by division, is called the 

quotient, and shows how many times the divisor is contained 

in the dividend. Hence, it may be said, 

85i Division is finding a quotient, which multiplied into the 
divisor, will produce the dividend. 

JVote.— The term quotient, is derived from the Latin word quoUet, which sfff- 
nifies kow often, or how many times. 



u The number which is sometimes left after division, is 
called the remainder. Thus, when we say 4 is contained in 25, 
6 times and 1 over, 4 is the divisor, 25 the dividend, 6 the quo- 
tient, and 1 the remainder. 

Ob8. 1. The remainder is always U$a than the divisor ; for if it were eqnal toi, 
or greater ttian the divisor, the divisor could be contained onee more in the divi- 
dend. 

SB. The remainder is also of the same denomination as the dividend ; for it is 
m part of it. 

3. Division, it will be seen, is applied to two dietinct ohjeet* : 

Fhret^ to find how many times one given number is contained in another ; 

Second, to divide a given number into equal parts in order to ascertain the 
value or magnitude of tbora parts. 

The first thirty examples in this section, are instances of the former; the next 
twenty, of the latter. Tlte mode of operation, however, is the same in both cases. 

QuKsT.— 64. What is division ? What is the number to be divided called f 
The number by which we divide? What is the answer called? Wiiat doi-s 
the quotient show ? J^Tote. What is the meaning of the term quotient 1 65. 
What then may division be said to be? 66. Wliat is the number called which 
te sometimes left after division ? When we say 4 is in 95, 6 times and 1 over^ 
what is the 4 called? The 25? The 6? The 1 ? When we say 6 is in 45, 7 
times and 3 over, which is the divisor? The dividend? The quotient ? The 
mnainder ? Obs. Is the rema inder greater or less ttiao the divisor ? Why ? Of 
what denomination is it? Why ? 
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66t a. It will be perceived that division is iimila/r in prin- 
ciple to subtraction, and may be performed by it. For instance, 
to find Low many times S is contained in 12, subtract 8 (the 
divisor) continually from 12 (the dividend) until the latter 
is exhausted ; then counting these repeated subtractions, we 
shall have the true quotient. Thus, 3 from 12 leaves 9 ; 8 from 
9 leaves 6 ; 8 from 6 leaves 8 ; 8 from 8 leaves 0. Now by 
counting, we find that 8 has been taken from 12, 4 times ; con- 
sequently, 8 is contained in 12, 4 times. 

By division, this result is reached by a single step. Thus, 
^ is contained in 12, 4 times. Hence, 

Division is sometimes defined to he a short way ofjperformmg 
repeated subtractions of the same number, 

Ob8. 1. It will help the pupil to understand bow mudi division ahWeviatea 
•ubtraction, by con'sidering: how long the process would be to flud how many 
limes 5 is contained in (i892345 by repeated subtractions. 

3. It will also be obi^erred that division is the reverse of mniti plication. 
Multipiication Is tiie rrpeated addition, of the same number; division is the r»> 
feaied subtraction of the Sitme number. (Art. 48.) The product of the one 
answers to ttie dividund of the other: but the latter is always given., whilo the 
lurmer is required, 

3. When the dividend denotes thkigs of sns kindj or denominotion onlpy the 
operation is called Simpie Division, 

67* ^^ ^^S^^ 'if division is a hori^sontal line between txoo 
dots (•^), and shows that the number before it is to be di- 
vided by the number after it. Thus, the expression 24-4-6, 
signifies that 24 is to be divided by 6, and is read, ^^ 24 di- 
vided by 6.'' 

Division is also expressed by placing the divisor under the 
dividend with a short line between them. Thus, the expres- 
sion ^^, shows that 85 is to be divided by 7. It is read, ^^ 85 
divided by 7," or "35 sevenths," and is equivalent to 35-^7. 

Read the following expressions : 54-4-9 -1-15=5x8-1-6. 

29+V=40-^5x4. 48-^-6=63-16^12x2. 



QuKST. — 66. a. TV) what rule to division similar in principle ? In what other 
way is division sometimes defined ? Obs. Of what is division the reverse ? How 
does this appear ? When the dividend denotes things of one denom ination only, 
what to the operation called ? 67. What to the sign of divUion f What does tt 
show ? In what other way is division expressed? 
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SHOKT DIYISIOK 

68t Shobt Diyision is the process ofdvoiding^ when the ope^ 
ration is carried on in the mind^ and the quotient only is sei 
down. 

Ex. 1. How many barrels of cider, at 2 dollars a barrel, can 
you buy for 648 dollars ? 

: Suggestion. — ^Having written the divisor Ooeratum 
'on the left of the dividend with a curve line DiTi^OTTDivWond. 
between them, we begin at the left hand, 2)648 
and divide each figure by the divisor, set- Qu>ot, 8 2 4 b. 
ting the result under the figure divided. 
Thus, 2 is contained in 6, 3 times. Kow as the 6 denotes hun- 
dreds, the S must also be hundreds ; we therefore write it in 
hundreds' place, under the figure divided. Kext, 2 is con- 
tained in 4, 2 times ; and since the 4 is tens, the 2 is also tens, 
and must be written in tens' place. Finally, 2 is in 8, 4 times ; 
and as the 8 is units, the 4 must also be units, and be written 
in units' place. Ans. 824 barrels. 

69t When the divisor is not contained in thejirst figure of 
the dividend, we must find how many times it is contained 
in the^rs^ two figures, or the fewest that will contain it. 

2. Divide 637 by 7. Ans.' 91. 

8. Divide 56 by 8. 4. Divide 42 by 7. 

6. Divide 54 by 9. 6. Divide 72 by 8. 

7. How many hats, at 2 dollars apiece, can be bought for 
468 dollars ? Ans. 234 hats. 

8: How many sheep, at 3 dollars a head, will 369 dollars buy ? 

9. A man wishes to divide 248 acres of land equally between 
bis two sons : how many acres will each receive ? 

10. How many times is 4 contained in 488 ? 

11. A farmer bought 96 dollars worth of dry goods^ and 
agreed to pay in wood at 8 dollars a cord : how many cords 
did it take to pay his bill ? Ans. 32 cords. 

12. How many yards in 963 feet, allowing 3 feet to a yard I 

13. Divide 63936 by 3. 14. Divide 48848 by 4. 
16. Divide 55555 by 5. 16. Divide 2486286 by 2. 

QuxtT.— 68. What is Short Division ? Explain the aolution of the first eumptt» 
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70t After dividing any figure of the dividend, if there is a 
t^emainder^ prefix it mentally to the next figure of the dividend, 
4ind then divide this number as before. 

If the divisor is not contained in any figure of the dividend, 
^lace a cipher in the quotient, and prefixing this figure to the 
tiext one in the dividend, proceed as before. 

A*0t«.— To prijfit means to place before^ or at the left hand. 

• Ob8. L The learner will obserre, in division we beg^n at the/f/% hand, instead 
tor the rifht, as in Addition, Subtraction, and Multiplication. The reason is, 
that in dividing a higher order, there is frequently a reminder wbiQh most be 
united with the next lower order, before the division can be performed. 

2. Hie reason for placing a cipher in the quotient, when the divisor Is not 
contained in a figure of the dividend, is to preserve the true local value of the 
several quotient figures. 

3. The divisor is placed on the left of the dividend, and the quotient under it, 
merely for the sake of convenience. When division is represented by the 
sign (•«-), the divisor is placed on the rigrht of the dividend ; and when repre* 
tented in the form of a fraction, the divisor is placed under the dividend. 

IT. How many hats, at 8 dollars apiece, can be bought for 
8421 dollars ? 

Suggestion.—'DiYidmg 8 by ST, there is 2 Qp^ation. 
remainder. This we prefix mentally to the 3^8421 

next figure of the dividend. Now, 8 is in 24, . ^^^^^ , , 
6 times. Again, 3 is not contained m 2, the 
next figure of the dividend ; we therefore place a cipher in the 
quotient, and prefixing the 2 to the 1, divide as before. 

71 • When there is a remainder^ after dividing the last figure 
of the dividend, it should be written over the divisor and 
anTiexed to the quotient. ^ 

18. A teacher having 125 apples, wishes to divide them 
equally among 4 pupils : how many can he give to each ? 

Suggestion. — ^After giving them 31 ^. 
apiece, it will be seen that there is one a\^ qk 

remainder, or 1 apple left, which is not "oT 1 

divided. Now it is plain that the whole a^^ ai7"««Ij^' 
,. ., , t T f -. 1 . ■. . Ans. olf^ apples, 

dividend must be divided, m order to ren- 
der the division complete. But 4 is not contained in 1 ; hence 
the division must be represented by writing the 4 under the 1, 
thus I, and in order to complete the quotient, the i must be 
annexed to the 12. (Art. 67.) The true quotient, therefore^ 
is 12|, which is read, " twelve and one fourth?'* 
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72i From the preceding illustrations and principles, we 
derive the following 

RULE FOR SHORT DIVISION. 

I. Write the divisor <m the left of the dividend, with a curve 
line between them. 

Beginning at the l^ Turnd, divide ecLch figure of the dividend 
hy the divisor, and place each quotient figure under the figure 
divided. (Art. 68.) 

II. When there is a remainder after dividing any figure^ pre- 
fix it to the next figure of the dividend, and divide this number 
as before. If the divisor is not contained in any figure of the 
dividend, place a cipher in the quotient, and prefix this figure 
to the next one of the dividend, as if it were a remainder. 

III. When there is a remainder after dividing the hut figure, 
write it over the divisor and annex it to the quotient. (Art. 71.) 

Troov.— Multiply tJie divisor by the quotient, to tJie product 
add tJie remainder, and if the result is equal to the dividend, th^ 
work is right. (Art 65.) 

19. Divide 887475 by 6, and prove the operation. 

Solution. Proof. 64579x6=387474 

6 )387475 Add the rem. _1 

Quot. 64579 and 1 rem. The result is, 887475 

Obb. 1. The reason of this method of proof, may be seen fW)m the fket that the 
qaotient shows how many times the diTisor is contained in the dividend; cou- 
sequenUy, if the divisor is repeated or taken as many times as there are units 
in the quotient, it must produce the dividend. (Art. 64.) 

2. Division may also be proved by subtracting the remahkler, if any, fh>m the 
dividead, then dividing the result by the quotient. 

JWt*.— As soon as the learner becomes familiar with the process of dividing 
by Short Division, he should drop the intervening words as in the> preceding 



QcKST.— 73. How do you write numbers for division T How proceed in Shoft 
Division? When there is a remainder after dividing a figure, what do you do 
with it ' If the divisor is not contained in any figure of the divideud, huw pro- 
ceed ? JfoU. What is the meaning of tiie term, prefix ? When there is a re- 
mainder after dividing the last figure of the dividend, whiit must be done with 
It? 70. Obs. Why place the divisor on the left of the dividend and the quotient 
under it? Why begin to divide at the left hand ? Why place a cipher in the 
quotient, when the divisor is not contained in a figure of tiie dividend ? How 
b division proved ? Obs. What other way of proving division is mentioned? 



16 SHORT DIVI8I0K. [SbOT. V. 

rolee, simply pronouncing the quotient llgares and setting them down at once. 
Thus, in the example above instead or saying, 6 is contained in 38, 6 times and 
2 over ; 6 is contidned in 27, 4 times and 3 over, &c., he should learn to say, #tct 
/oar, jSoe, «even, &c^ setting down each quotient figure while pronouncing it. 

20. Divide 255 by 6. 21. Divide 1248 by 4. 

■ 22. Divide 24698 by 3. 23. Divide 4266 by 6. 

24. Divide 35555 by 6. 25. Divide 5677 by 7. 

26. Divide 64888 by 8. 27. Divide 8199 by 9. 

28. A man bought 741 acres of land, which he divided equally 
amoDg his 8 sons : how many acres did each receive ? 

29. If a man travel at the rate of 5 miles an hour, how long 
will it take him to travel 345 miles ? Arts, 69 hours. 

30. If 192 pounds of flour were equally divided among 4 
persons, how many pounds would each receive ? 

31. Divide 45690 by 6. 32. Divide 52584 by 8. 
33. Divide 81670 by 6. 34. Divide 28296 by 9. 

35. When flour is 6 dollars a barrel, how much can be bought 
for 642 dollars? 

36. Divide 36060 by 6. 37. Divide 49000 by 7. 
38. Divide 45900 by 9. 39. Divide 568000 by 8. 
40. Allowing 6 yards of cloth for a suit of clothes, how many 

suits can be made from 1525 yards ? Am, 305 suits. 

•41. A company of 3 tnen agree to pay a bill of 321 dollars : 
how many dollars must each man pay ? 
42. Divide 14350 by 7. 43. Divide 30420 by 6. 

44. Divide 25105 by 5. 45. Divide 643240 by 8. 

46. *A merchant wishes to divide 549 oranges equally among 
4 boys : how many must he give to each ? 

47. A shoemaker has 372 pair of boots, which he wishes to 
pack in 6 boxes : how many pair can he put into a box ? 

48. A baker wishes to lay out 756 dollars in flour : how 
much can he buy, when the price is 5 dollars a barrel ? 

49. How many yearlings, at 9 dollars a head, can be bought, 
for 468 dollars ? 

50. How many acres of land, at 6 dollars an acre, can I buy 
for 973 dollars ? 

61. Divide 5468053 by 7. 52. Divide 4672304 by 8. 

63. Divide 6000000 by 9. 64. Divide 7003041 by 6. 

65. Divide 7034016 by 10. 66. Divide 8097603 by 11. 

57. Divide 8306734 by 12. 68. Divide 9603405 by 12. 
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LONG DIVISION 

Abt. 73i Long Divuion U the process 0/ dividing^ when ths 
result ofetuih step in the operation is set down. 

74 • Long Dimsion is the same in principle as Short Division, 
The only difference between them is, that in the former, the 
result of each step in the operation is set down ; while In the 
latter, the process of dividing is carried on in the mind, and the 
quotient only is set down. (Art. 68.) 

Ex. 1. Divide 1504 by 4, using Long Division. 

Suggestion, — ^Having set down the num- Operation. 

bers as in Short Division, we first find how Divi. Dirid. Quot. 

many times the divisor 4, is contained in 4)1504(876 
15, the fewest figures on the left of the div- 



idend that will contain it, (4 is in 15, 8 ^2 

times,) and place tlie quotient figure on Uie 



right of the dividend with a curve line be- ^ 

tween them. Next, we multiply the divi- 
sor by the quotient figure, (3 times 4 are 12,) and write the 
product under the figures divided. We then subtract this pro- 
duct from the figures divided. (12 from 15 leaves 8.) Finally, 
we bring down the next figure of the dividend, and placing it 
on the right of the remainder, divide this number as above. 
(4 is in 80, 7 times.) Place the 7 on the right of tlie last 
quotient figure, then multiply, subtract, and proceed to find the 
next figure of the quotient as before. 

75i From the preceding operation, the learner will peiw 
ceive, there are four steps in Long Division : 1st. Find how 
many times the divisor is contained, &c. ; 2d. Multiply ; 8d. 
Subtract; 4th. Bring down. 

JV^c«.— To prevent mistakes, it is advisable to put a dot under eaeh flgure oC 
IIm dividend, when it is iron4[hit down. 

2. Divide 578 by 2, and prove the operation. Ans. ^289. 
8. Divide 7560 by 5. Ans, 1512. 

4. Divide 126382 by 4. Ans. 81588. 

5. How many times is 6 contained in 768251 ? 



QussT.— 7a. What is I.ong Division ? 74. What is the dilferanoe between Long 
and Short Divlnont 75. How many stepe are them in lii>n%I>V:>iVitaK)k1 
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6. How many times is S contained in 4026942 ? 

7. How many times is 8 contained in 2612488 ? 

8. How many times is 5 contained in 1682840? 

9. How many times is 7 contained in 45068284? 

10. How many times is 9 contained in 650031507 ? 

11. Divide 2234 by 21, 

Suggestion, — ^Having subtracted the 21, Operation, 

and bronght down the next figure of 21)2284(106^. 

the dividend, we have 13 to be divided 21 

by 21. Bat 21 is not contained in 13 ; 134 

we therefore put a cipher in the quotient, ^^6 

and bring down the next figure. Then 8 rem, 
£1 is in 134, 6 times, and 8 rem. Write 

the 8 over the divisor, and annex it to the quotient Hence, 

76t After the first quotient figure is obtained, for ecbch figure 
qfthe dividend which is brought doum^ either a significant figure^ 
or a cipher must be put in the quotient, ^ 

77t From the preceding illustrations ai^id principles we 
derive the following 

BULB FOB LONG DIVISION. 

I. Beginning on the left o/thedividen^^find how many times 
tJie divisor is contained in the fewest figures that will contain 
it^ and place the quotient figure on the right of the dividend 
with a curve line between them. 

II. Multiply the divisor "by this figure and subtract theprod* 
tuUfrom the figures divided; to the right of the remainder bring 
down the next figure of the dividend, and divide this number as 
before, Proceed in this manner till all the figures of the divi* 
dend are divided, 

in. When there is a remainder after dividing the lastfigure^ 
iorite it over the divisor, and annex it to the quotient^ as in 
short division, (Art. 71.) 

Obi. 1. To find the first qaotient figure when the divisor is large^ the learner 
Bhoidd consider how many times the Jlr«t figure of the divlsur is contained in the 



Qdkst.— 77. What Is the rule for Long Division? If there is a remainder 
after dividing the last figure of the dividend, what must he done with itt Ok$, 
Wbea the diviaor is largo, how do you find tho first quotient figure? 
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Jbrsty or first two flguraa of the diTidend, making dae aUowanoe for carnfing from 
the prodact of the other figures of the diTisor when multiplied into the quotieni 
figure. The other quotient figures may be found in a similar manner. 

2. After a figure' is brought down, if the divisor is not contained in the number 
thus formed, place a cipher in the quotient, and bring down the nextflgure. If it 
is not contained in this number, bring down another, and so on ; remembering 
for every figure brought down, either a cipher or significant figure must be 
placed in the quotient. (Art. 76.) 

3. If the product of the divisorinto the figure placed in the quotient. Is larger 
than that part of the divideod under consideration, the quotient figure muat be 
iHminisked, 

4. If the remaiTtder, after snbtraetlng the product of the divisor into the figure 
placed in the quotient, is e^ual to, or greater than the diyisor, the quotientllgure 
most be increased. (Art 66, Obs. 1.) 

12. Divide 1085 by 46. Ans. 23. 

13. Divide 6378 by 25. Ans. 2I65V 

14. Divide 7840 by 82. 15. Divide 69690 by 45. 
16. Divide 81229 by 67. 17. Divide 99436 by 81. 

18. Divide 18602 by 181. Ans. 142. 

19. How many times is 93 contained in 100469 ? 

20. How many times is 166 contained in 140672 1 

PROOF OF MULTIPLICATION BY DIVISION. 

77* a. Divide theproditet "by one of the /actors, and if th4 
quotient thus oHsmg is eqital to the other /actor, the work is 
right. 

Obs. The reason of this proof is obvions firom the fitct that it issimply reverse 
ing the operation by which the product is formed, and must therefore lead us 
back to the number with which we started. That is, the multiplier and multi- 
plicand, are the factors which produced the product ; consequently, if the pro- 
duct is dirided by one of them, the quotient must be the other. 

EXAMPLES EOB PBAOTIOB. 

1. If a man travel at tbe rate of 16 miles an hour, how long 
will it take him to travel 384 miles ? 

2. How many yards of broaddotlr, at 18 dollars a yard, can 
be bought for 648 dollars ? 

3. A farmer bought a lot of cattle, at 22 dollars per head, 
and paid 946 dollars for them : how many did he bny ? 

4. How many tons of Liverpool coal, at 21 dollars a ton, can 
be bought for 2268 dollars ? 



QuKST.'^After a figure is brought down, suppose the divisor is not contained 
if> the nuD^b^ ^hus formed, how proceed? 77. a. How is multiplication prored 
b:; diviMoa 7 Okr. Expiain tbe ^ason of this method of proof? . 
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5. At 18 dollars a month, how long will it take a man to 
earn 234 dollars ? 

6. In one day there are 24 hours : how many days are there 
in 480 hours? 

7. A man traveled 215 miles in 21 hours : how many miles 
did he travel per hour ? 

8. At 16 dollars a ton, how many tons of hay can be bought 
for 176 dollars? 

9. How many casks of wine, at 25 dollars a cask, can be 
bought for 275 dollars ? 

10. The ship George Washington was 25 days in crossing the 
Atlantic Ocean, a distance of 8000 miles. How many miles 
did the ship sail per day ? 

11. The steamer Great Western crossed it in 15 days. How 
many miles did she sail per day ? 

12. The steamer Caledonia crossed it in 12 days. How many 
miles did she sail per day ? 

18. If a man can earn 82 dollars a month, how long will it 
take him to earn 420 dollars ? 

14. If 68 gallons make a hogshead, how many hogsheads 
will 1260 gallons make ? 

15. If a ship can sail 264 miles per day, how far can she sail 
in an hour? 

16. How many times 86 in 608, and how many over I 

17. How many times 45 in 1890, and how many over ? 

18. How many times 22 in 865, and how many over ? 

19. How many times 34 in 2460, and how many over? 
2b. How many times 26 in 15296, and how many over? 

21. How many times 125 in 8061, and how many over? 

22. How many times 281 in 1861, and how many over ? 
28. In 16 times 256, how many times 18 ? 

24. In 86* times 157, how many times 21 ? 
26. In 45 times 2251, how many times 86 ? 
26. In 19 times 186, how many times 75 ? 
^7. In 68 times 102, how many times 87 ? 

28. In 78 times 276, how many times 136? 

29. In 115 times 821, how many times 95? 

80. In 144 times 187, how many times 812 ? 

81. 48670-5-419. 83. 689067-^863. 

82. 60342-J-728. 84. 790671 -*-978. 
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85. 443210-^2146. 43. 80000000-J-860034. 

36. 203426^2486, 44. 72567845 -^900023. 

37. 3507689-4-4703. 45. 400340051—600724. 

38. 8061072-^6841. 46. 270315982^321672. 
89. 4562341-^38026. 47. l78000467-f-4023412. 

40. 9606307—41782. 48. 2000007121 -J-56021348. 

41. 14058230-=-53072. ' 49. 624387241 61 -t-623187912. 

42. 20380596-5-70321. 60. 887838215678^4123418978. 

CONTRACTIONS IN DIVISION. 
Case I. — Dividing by a composite number, 

Ex. 1. A man divided 168 oranges eqnally amoog his 14 
grandchildren who belonged to 2 families, eaeh family con- 
taining 7 children : how many oranges did each child receive I 

Suggestion, — The divisor 14, is a composite Operation, 
nomber, and its factors 2 and 7, correspond with 2)168 
the number of families and the number of chii- tj^ToT 
dren in each family. We first find how many -rrx ^ 

each £amily received, by dividing by the factor 
2 ; then how many each child received, by dividing by the 
factor 7. Therefore each child received 12 oranges. Hence, 

78t To divide by a eo7n:posit€ number. 

1. Divide the dividend hy one of thsfaetors of the divisor^ 
then divide the quotient thus obtained by another factor, and 
$0 on till all the factors arc employed. The last qtu>tient will 
be the answer. 

Obs. L This coDtnietion depends upon the principle, that if the divisor is re- 
solved into two factors, and the dividend is divided by one of them, the result 
wj41 I>e*8 miity times too large^ as thera are units la tlM other factor; and so oi 
of any number of factors. To correct thist result, we divide it by the other fac- 
tor or factors. Thus, dividing^ by 3, iu the example above, the result is 7 times 
too large ; for the ^iven divisor ia 14, which is 7 limes 2. Now, the aettenth pari 
of the ktitf is obviously tlie same as \ho fourteenth part of the whole. 

2. This cotitrocUon is the reverse of that in multiplication. The result will 
be the Mune, in whatever order the factors nre taken. (Art. 57.) 

2. Divide 455 by 35 ; 585 by 15 ; 609 by 21 ; 846 by 18 ; 
1971 by 27 ; 1127 by 49. Ans. 13 ; 89 ; 29 ; 47 ; 73 ; 28. 

— ' - — • . _^^^^ 

QiTKST.— 73. How proceed when the divisor Is a composite number? Ohsm 
UpoD what principle does^iiii cuutraction dnpeud 7 
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8. A teacher haying 36 scholars, wishes to distribote 21G 
pears among them equally : how many can he give to each ? 

78t a. To find the true remainder when the divisor is a com- 
posite number. 

If the ditieor is resolved into tut two faetors^ multiply the 
hist remainder hy the first divisor^ to the product add the first 
remainder^ and the result will he the true remainder. 

When more than two factors are employed^ multiply each re* 
mainder hy all the divisors preceding the one from which it 
arose; to the sum of their products, add the first remainder^ 
and the result will he the true remainder, 

Obs. The tiytct of multiplying each remainder by all the dlTisera preceding 
the one from which it arose, ia to fnd hoar many units of the same value aa 
iltoae in the given dividend, each contains. To the earn of these products we 
tlien add the first remainder, in ord«r to find the tohote or true remainder. 

Thus, dividing by 4 in tlie solution below, every unit of the quotient manife5>t1y 
cimtains 4 of the units in the given dividend, and every unit that retnaiiis of it 
will contain the same; (Art. 66, Obs;) therefore the second remainder must be 
multiplied by 4 in order to find the units it contains of the given dividend. 
Again, dividing by 3, every unit of this quotient will contain 3 of the preceding 
units, or 12 of the first; thererore, what remains of it, that is, the third remain- 
der, must be multipjied by 13, or by its fueturs 3 and 4, which are the preceding 
divisors. 

In like manner multiplying any remtunder by all the divisors preceding that 
f^jra which it arose, will show how many of the units in the given dividend it 
contains, and the sum of aU the products added to the first remainder, will be 
the true remainder. 

4. A dairyman having 479 quarts of milk, wished to know 
how many cans, holding 60 quarts apiece, he could fill, and 
how many quarts he would have left. 

Solution. 

4)479 True remainder^ 

8)119r^ rem. The first remainder is 3, that is 9 qts. 

6)39-2 rem. The second " . is 2, and 2x4 = 8 " 

"7-4 rem. The third " is 4, and 4 x 3 x 4=48 " 

Hence, the true remainder is 59 qts. 

He could, therefore, fill 7 cans, and have 59 quarts left. 
. 5. Divide 453 by 64, using its factors 4, 4, and 4. 
6. Divide 237 by 72, using its factors 3, 3, and 8. 

QucsT. — 78.(1 How find the true remainder, when the divisor is reoolved 
into but two factors ? How, when more than two factors are emplc^ed t 0I«» 
IVbf multiply »ach remainder by all the preceding divisors? 
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Case IL-^-Dividing hy 10, 100, 1000, dx. 

79t It has been shown that annexing a cipher to a nnmber, 
increases its value ten times, or multiplies it by 10. (Art. 58.) 

Reversing this process ; that is, removing a cipher from the 
right hand of a number, will evidently diminish its value ter 
times, or divide it by 10 ; for each figure in the number is thus 
restored to its original place, and consequently to its original 
value. Thus, removing the cipher from 120, it becomes 12, 
wliich is the same as 120-5-10. 

In the same manner, it may be shown, that removing two 
cipliers from the right of a number, divides it by 100 ; remov- 
ing three divides it by 1000, &c. Hence, 

80. To divide by 10, 100, 1000, &c. 

Cut off as many figures from the right hand of the dividend 
as there are ciphers in the divisor. The remaining figures of 
the dividend will he the quotient, and those cut off the remainder, 

7. How many times is 100 contained in 12632 ? 

Suggestion. — As there are two ci- Operation. 

phers in the divisor, we cut off two 1|00)126|32 * 

figures on the right of the dividend. Ans, 126, and 32 rem. 
The figures which remain in the divi- 
dend, (126), are the quotient, and the figures cut off, (32), are 
the remainder. The answer is 126, and 32 remainder. 

8. In one dime there are 10 cents : how many dimes are 
there in 100 cents ? In 250 cents ? In 380 cents ? In 25000 
cents? 

9. In one dollar there are 100 cents : how many dollars are 
there in 6500 cents ? In 76500 cents ? In 432000 cents ? In 
15000000 cents? 

10. Divide 675000 by 10000. Ans. 67 and 6000 rem. 

11. Divide 44360791 by 1000000.* Divide 586670517 by 
10000000. 

12. Divide 82367180809 by 10000000. Divide 963456789121 
by 100000000. 

Quest. — 79. What {s the effect of annexing a cipher to a namber? What Is 
(he effect of removing a cipher from the right of a namber? 80. Howdividii 
by IQ. 100, 1000, &c ? 79. £zplain why this proceai gW«» \:ba ^\i&lCk»&V ^ 
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Oabe III. — Ciphers on the right of the divisor, 

13. How many acres of land, at 20 dollars per acre, can yon 
bay for 645 dollars ? 

Suggestion. — The divisor 20, is a compo- Operation, 
site number, the factors of which are 2 and 2| 0) 64 1 5 
10. (Art. 55.) We may, therefore, divide first Ans, 82-6 rem. 
by the factor 10, by cutting off the right hand 
figure of the dividend; then divide tlie remaining figures of 
the dividend by 2, the other factor of the divisor, and the re- 
sult will be the quotient. Hence, 

81 • When there are ciphers on the right of the divisor. 

Cut off the ciphers from the ditisor^ also cutoff as many fig- 
ures from the right of the dividend. Then divide the remain^ 
ing figures in the dividend by those remaining in the divisor^ 
and the result will he the quotient. 

Finally^ annex the figures cut off from the dividend to the re- 
mainder^ and the number thus formed will be tlie true remainder, 

Obs. This contraction is based on the principles of the two preceding cases. For, 
when the divisor has ciphers on its right, it is a composite number, the significant 
figures being one of its facturs, and 1 with the given ciphers annexed to it, the 
other. (Art 60.) 

Cutting off the ciphers from the right of the dividend, divides it by 1 with the 
giren ciphers annexed. 

M. How many horses, at 80 dollars apiece, can you buy for 
640 dollars? Ans. 8 h. 

15. How many barrels will 6800 pounds of beef make, allow- 
ing 200 pounds to the barrel ? 

16. How many regiments of 4000 each, can be formed from 
340000 soldiers ? 

17. Divide 143900 by 2100. 18. Divide 4814670 by 24000. 

19. Divide 2871 by 24, using the factors 2, 3, and 4. 

20. Divide 6019 by 36, using the factors 2, 2, 3, and 3. 

21. Divide 7678 by 48, using the factors 2, 2, 3, and 4. 

22. Divide 93051 by 72, using the factors, 2, 3, 3, and 4. 

23. -Divide 305379 by 144, using the factors 8, 4, 2, and 6. 

24. Divide 8738513 by 1728, using the factors 3, 3, 4, 6, and 8. 

^»M ■ I ■ ■ ■ . ■ ■■■■ — ■ ■ ■ ■ I ^ ■ I. ■ I — I . ■ — i» — . ,■ .. — I ».l I ■■■—-- ,■■-——-■- - 

Quest.— 81. When there are ciphers on the right of the divisor, how proceed t 
Wtiat is to be done with figures cut off from the dividend? Ofr«. l.^pon what 
principles is this contraction based ? How does thts appear? .What is theeflect 
of cutting off the 6gnrea fiom Mm right uC the dividend T 
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EXERCISES IN THE FUNDAMENTAL RULES. 

81aa. The four preceding rules, Addition^ Subtraction^ Mul- 
tiplication^ and Division^ are called the Fundamental Rules 
of Arithmetic, because they are the foundation or hasiB of all 
arithmetical calculations. 

Ex. 1. If from the sum of 1563 and 2570, you subtract 3278, 
tlien multiply the remainder by 887, and divide tlie product 
by 273, what will be the quotient ? 

2. If you divide 8456 by 216, multiply the quotient by 279, 
from the product subtract 808, and to the remainder add 28256, 
what will be the amount ? 

3. If the product of 256 into 576, is divided by 192, the quo* 
tient increased by 25071, and the sum diminished by 18208, 
what will be the remainder ? 

4. If the difference between 8256 and 9408, is divided by 
90, the quotient increased by 246045, the sum diminished by 
73418, and the remainder multiplied by 8056, what will be 
tlie product? 

6. Two men start from the same place at the same time, one 
travels 93 miles a day, and the other 115 miles a day : how 
many miles will each liave traveled, and how far apart will 
they be at the end of 17 days ? 

6. A merchant bought 68 bales of goods, each bale contained 
84 pieces, and each piece 29 yards : how many yards did he 
buy? 

7. A man sold 155 acres of land at 34 dollars per acre, and 
took in payment for it, 19 horses at 65 dollars apiece, and 15 
cows at 17 dollars apiece : how much was still due him ? 

8. What number besides 137 will exactly divide 11871 ? 

9. If the quotient is 275, the divisor 883, and the remainder 
49, what is the dividend ? 

10. If the dividend is 2756, the quotient 184, and the re- 
mainder 180, what is the divisor? 

11. What must 5876 be multiplied by, to make 6521088? 

12. How many times can 487 be subtracted from 18791 ? 



QiTKST.-— 81.a. Name the fandamental rulMof arithmeUc? Why are tbete 
«aUed fiuidaoiMtal rttlM? 
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18. If a man's salary is 8176 dollars a year, and he spends 
7 dollars a day, how much can he lay up ? 

14. la a single city, there are 2170 dollars spent daily for 
cigars : how many free schools will this support, at the cost 
of 1085 dollars each per annum ? 

15. A man bought 467 acres of land, at 16 dollars per acre, 
and sold it for 9840 dollars : how much did he get per acre; 
and how much did he gain, or lose by his bargain? 

16. A merchant bought 67 yards of broadcloth at 42 shil- 
liDgs a yard ; 89 yards of silk, at 14 shillings a yard ; 29 dozen 
silk hose, at 68 shillings per dozen ; and 58 dozen gloves, at 48 
shillings per dozen : what was the amount of his bill ? 

17. A man bought 568 horses, at 65 dollars apiece, and sold 
them so as to msJae 860 dollars : how much did he get apiece 
for them ? 

18. A miller bought 650 bushels of wheat, at 7 shillings a 
busliel, 56 bushels of which being worthless he threw away : 
for how much must he sell the rest per bushel, to make up 
his loss ? 

19. Which is worth the most, 863 co\ys at 88 dollars apiece, 
or 856 horses at 75 dollars apiece ? 

20. A owns 1868 acres of wild land, which is 6 times as 
much as B owns, and B owns twice as mach as 0: how much 
land do B and own; and how much do all own ? 

21. A drover bought one lot of 75 oxen for 3750 dgllars, and 
another lot of 115 for 8050 dollars : what did he pay for the 
whole ; how much apiece for each lot ; and what must he sell 
thero at apiece, that he may neither make nor lose by the ope- 
ration ? 

22. The smaller of two numbers is contained 14 times in 252, 
and the greater number is 49 times the smaller : what are the 
numbers ? 

23. A single pound of cotton has been spun into a thread 76 
miles long, and a pound of wool into a thread 95 miles long : 
how many pounds of each would be required to spin threads 
which will reach round the world, whose circumference is 
25000 miles? 

24. If 1600 steam engines can do the work of 2 millions 
496 thousand men, to how many men is 1 engine equivalent? 
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25. If the difference between 68275 and 45263, is multiplied 
by the sum of 103 + 28+268, what will be the product? 

26. If the sum of 14350 and 7845, is divided by 965, and the 
quotient multiplied by 386, and the product diminished by 761, 
what will the remainder be ? 

27. If the sum of 250 and 173, is multiplied by their differ- 
ence, and the product divided by 45, what will be the quotient? 

28. How many men will it take c do as much work in 1 
day, as 368 men can do in 134 days? 

29. How many men would it require to do the same work 
in 16 days? 

30. Four men. A, B, 0, and D, bought a ship together for 
16256 dollars; A paid 4756 dollars, B paid 763 dollars more 
than A, and 256 dollars less than B : how much did D pay 7 

31. A drover bought 538 sheep at 23 shillings a head, and 
821 at 18 shillings; he afterwards sold 276 at 27 shillings to 
one customer, and 186 at 31 sliillings to another : how many 
had he left; and how much did they stand him in apiece? 

82. A man bought a drove of oxen for 18130 dollars, and 
after selling 84 of them at 51 dollars apiece, the rest stood him 
in 43 dollars apiece : how many did he buy ? 

83. What is the difference between 9318702853 divided by 
1987, and 46481 multiplied by 936 ? 

34. A drover having brought 361 head of cattle to market, 
which cost him 48 dollars a head, sold 83 to one butcher at 67 
dollars apiece, and 96 to another at 56 dollars : how many had 
he left ; and what did they stand hiui in apiece? 

35. The ship America of Boston, sailed 56 hours at the rate 
of 11 miles per hour, when she encountered a storm of 16 
hours duration which drove her back at the rate of 14 miles 
per hour : how far from port was she at the expiration of the 
72 hours? 

86. A thief fled from New York, at the rate of 85 miles a 
day ; 5 days after an officer started in pursuit of him at the 
rate of 138 miles a day : how far from the thief was the officer 
at the end of 8 days from the time the latter started ? 

87. A is worth 1266 dollars, B is worth 4 times as much as 
A, and 183 dollars, and is worth three times as much as J^ 
and B lacking 2848 dollars : how much are B and G worth 
respectively ; and how much are they all worth ? 
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GENERAL PMNCIPLES IN DIVISION. 

82« From tbe nature of division, it is evident that the vahte 
of the quotient depends both on the divisor and the dividend. 

Ob8. ]. If the divisor is equal to the dividend, the quotient is I. 

2. If the divisor is greater than llie dividend, the quotient is le»s than 1. 

S. If tbe divisor is leg* than ttie dividend, the quotimit is gretUer than L 

4. If the' divisor is 1^ the quotient is e^uat to the dividend. 

5. If the divisor is greater *han 1, the quotient is less than tlie dividend. 

6. If the divisor is /«*« thau e qaotiont is greater than the dividend. 

83t If a given divisor is contained in a given dividend a 
certain number of times, the same divisor will obviously be 
contained, 

In double that dividend, twice as many times ; 

In three tiine^ that dividend, thrice as many times. Hence, 

If the divisor remains the same, multiplying the dividend hy 
any number^ is in effect multiplying the quotient by that 
number. 

Thus, 4 is contained in 12, 3 times ; in two times 12 or 24, 
4 is contained 6 times ; (i. e. twice 3 times ;) in 3 times 12 or 
86, 4 is contained 9 times ; (i. e. thrice 3 times ;) &c. 

84a Again, if a given divisor is contained in a given divi* 
clend a certain number of times, the same divisor is contained, 

In halfthoX. dividend, half as many times; 

In a third of that dividend, a third as many times, &o. 
Hence, 

J[f the divisor remains the same, dividing the dividend by 
any number, is in effect dividing the quotient by that nuniber. 

Thus, 4 is contained in 24, 6 times ; in 24-J-2 or 12, (half of 
24,) 4 is contained 3 times ; (i. e. half of 6 times ;) iu 24-J-8 or 
8, (a third of 24^) 4 is contained 2 times ; (i. e. a third of 6 
times ;) &c. 

SSt If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 
Twice that divisor is contained only halfeis many times ; 
Three times that divisor, a iMrd as many times, &c. Heuce, 

J^tTte dividend remains the same, multiplying the diviaor by 
any number, is in effect, dividing the quotient by that numb&r, 

QvBST.— 83. V\yor\ ivhat does the value of the qaotient depend ? 83. If the 
divisor remnfns the same, what is the effect of moltiplyiug the dlvidendf 
84. What is the effect of dividing the dividend? 
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Thus, 2 is contained in 12, 6 times ; 2 times 2 or 4, is con- 
tained in 12, 8 times ; (i. e. half of 6 times ;) 8 times 2 or 6, is 
contained in 12, 2 times ; (i. e. a third of 6 times ;) dsc. 

86a If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 
Half that divisor is contained twice as many times ; ' 
A third of that divisor, three times as many times, &c. 
Hence, 

Jf the dimdend, remains the same^ dividing the divisor hy any 
number^ is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 24, 4 times : 6-r-2 or 3, (half of 6,) is 
contained in 24, 8 times ; (i. e. twice 4 times ;) 6-^8 or 2, (a 
tliird of 6,) is cqntained in 24, 12 times ; (i. e. three times 4 
times ;) &Q, 

87a From the preceding articles, it is evident that any given 
divisor is contained in any given dividend, just as many timep, 
as twice that divisor is contained in twice that dividend ; three 
times that divisor in three times that dividend, &c. 

Conversely, any given divisor is contained in any given 
dividend just as many times, as halfihsX divisor is contained 
in halfth^t dividend ; a third of that divisor, in a third of that 
dividend, &c. Hence, 

88a Jf the divisor and dividend are loth multiplied^ or loth 
divided by the same number^ the quotient will not be altered. 

Thus, 4 is contained in 12, 8 times ; 
2 times 4 is contained in 2 times 12, 8 times ; 
8 times 4 is coatained in 8 times 12, 8 times, &c. 

Again, 6 is contained in 24, 4 times : 
6-^2 is contained in 24-f-2, 4 times ; 
6-r-3 is contained m 24-^-8, 4 times, &c. 

88aa. If any given number is multiplied and the product di- 
vided by the same number^ its value will not he altered. Thus, 
12 X 5=60 ; and 60-f-5=12, the given number. 

QuKST. — 85. If the dfyldend remains the same, what Is the effect of mnUiplj- 
iuK the divisor? 86. What is the effect of dividing the divisor? 88. What is 
liie effect, if thedivimr and dividend njeboth multiplied or both divided by the 
Mime number? 88.a. What is the effect of multiplying and dividing any giveo 
Bumber by tbo same number * 



90 ARIXHlfETICAL TERMS. • [SbCT. Y. 



ARITHMETICAL TERMS. 

Art. 89a ITnmbers are divided into two classes, (ibatract and 
concrete. 

Def. 1. Abstract numbers are numbers nsed without appli- 
cation to any object; as two^ three^four^fioe^ &c. 

2. Concrete numbers are numbers applied to some particular 
object ; as two peaches, three pounds, &c. 

8. Numbers are also divided into prime and composite. 

4r. A prime number is one which canrM be produced by 
multiplying any two or more numbers together; or which 
cannot be exactly divided by any whole number, except a unit 
and itself. Thus, 1, 2, 3, 5, 7, 11, 13, 17, 19, 28, 29, 81, 37, 
41, 43, 47, 53, 69, 61, 67, 71, 73, 79, 83, 89, 97, 101, &c., are 
prime numbers.. 

Ob8. 1. The least divisor of every number is a prime nnmber. 
S. One number is said to be prime to another, when a unit is the only muor 
ber by which both can be divided without a remainder. 

3. The number of prime numbers is unlimited. All below a hundred are 
given above. The pupil can easily point out others. 

5. A composite number is one which is produced by multi- 
plying two or move factor's together. (Art. 55.) 

Obs. 1. Both prime and composite numbers may be either ahetraet or concrete. 

S. The learner must be careful not to confound numbers which are prime to 
each other with prime numbers ; for numbers that are prime to each other, may 
themselvos be composite numbers. Thus 4 and 9 are prime to each otiier, while 
they are composite numbers. 

6. An enen number is one which can be divided by 2 with- 
out a remainder ; as, 4, 6, 8, 10. 

7. An odd number is one which cannot be divided by % 
without a remainder ; as, 1, 3, 5, 7, 9, 15. 

Obs* All even numbers except 2, are composite numbera. Some odd numben 
are eomposite, others are prime. 



QufcsT.— 89. Into how many classes are numbers divided T What are abstract 
numbers? C!oncrete? What other division of numbers is mentioned? What 
is a prime number? Obs. When is one number said to be prime to another? 
How many prime numbers are there ? What is a composite number? What is 
an even number 1 An odd number? Obs. Are even numbers prioie or com^ 
voa/lef What i» (rae uT odd numbers in this respect ? 
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8. . An integer is a wTiole number. 

9. The reciprocal of a number, is the quotient arising from 
diyiding a unit by that number. Thus, the reciprocal of 2 is 
l-i-2, or ^ ; the reciprocal of 3 is 1-5-3, or J. 

10. The complement of a number, is the difference between 
that number and a unit of the next higher order. Thus, the 
complement of 8 is 2, because 8 taken from 10, leaves 2 ; the 
complement of 98, is 7, &c. 

Ob8. Tbe complement of a number conaisting of one integnd figure, either 
with or without decimals, is found hy svbtriuting the number from 10. If it has 
tuw integral flgiu^s, it must be subtracted from 100 ; if CAree, from 1000, &c 

11. One number is a measure of another, when the former 
will divide the latter^ without a remainder. Thus, 2 is a meas- 
ure of 4 ; 3 is a measure of 6. 

. 12. A eommx>n measure is a number, which will divide two 
or more numbers, without a remainder. Thus, 2 is a common 
measure of 4, 6, and 8. 

Obs. 1. Any number that measures two others, will likewise measure their 
tfttm, their difference^ and their product. Thus, 3 measures 9 and 15 ; it also meai^ 
ures 15 -i-9, 15—9, and 15 x 9. 

3. A numl>er that meaourea another, will also measure its multiple^ or its pro' 
duct by any whole number. Thus, G measures 13, and it also measures 18x3, 
or the product of J3 into any whole number. 

13. Tlie aliquot parts of. a number, are the parts by which 
it can be divided without a remainder. Thus, 3 and 7 are ali- 
quot parts of 21. . Hence, 

Obs. The aliquot parte ef a number, are the factors^ which beii^ multiplied 
together, produce the given number. 

14. When tvoo or miore numbers are to be subjected to the 
same operation^ they are included in a parenthesis ( ), or con- 
nected by a horizontal line placed over them ( ), called a vin? 

eulum. Thus, the expression (7 + 4) x 8, or 7 + 4 x 3, shows that 
the sum of 7 and 4 (11), is to be multiplied by 3. But 7 
+4x8, signifies that 4 only is to be multiplied by 3, and the 
product added to 7. 

QuBST.— What Is an Integer? ViThat is the reciprocal of a number? What 
is the complement of a number ? Obe. How is the complement of a number 
eonsisting of one integral figure, found ? How, when it has two integral flg- 
■rea ? When is one number a measure of another ? What is a common meas- 
ure 1 What are aliquot parts of a number 1 When two or more numbers are 
to be subjeoted to the same operation, how is it indicated 1 
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ANALYSIS OF COMPOSITE NUMBERS. 

89aa. All eompadte nnmbers are composed oi prime factors; 
tlmt is, the ultimate or least factors into which they may be 
resolved, are prime numbers. Hence, 

Obs. AU Dumben are either prime numbers, or are composed ot prime Caetora. 

Ex. 1. Besolve 60 into its prime factors. 

Suggestion. — ^Divide the 60 by 2, which is the Ooeration^ 
least number that will divide it without a remain- o^/./^ 
der. In like manner divide this quotient by 2 ; /J: 

and the next quotient by 3. The divisors, 2, 2, 3, ^)?? 
with 5, the last quotient, are the prime factors re- ^)ly 
quired. Hence, ^ 

89*5. to resolve a composite number into its prime factors. 

Divide the given number by the smallest number which toill 
divide it without a remainder; then divide this quotient in the 
same way^ and thus continue the operation till a quotient is ob- 
tained^ which can be divided by no number greater than 1. 

The several divisors with the last quotient^ will be the 2>rime 
factors required, 

Obs. The TMfon of this role may be seen from the following consUlorations i 

Firat^ the respective divisors exeprinu factors; for, they are the leant num- 
bers, which will divide the g^ven namber and the successive quotients, without 
a remainder. (Art. 89. I>ef. 4. Obs.) 

Seeondy the last quotient Is also a prime factor ; for, It can not be exactly di- 
vided by any number except a unit and itself, (Art. 89. Def. 4.) 

2. A composite number can be divided by any of its prime faetore without a 
remainder, and by the product of any two or more of them, but by no other 
number Thus, the prime factors of sbare 3, 3, and 5. Now 30 can be divided 
by 2, 3, and 5; also by2x3,2x5, 3x5, and by 2 x 3 x 5 ; but by no other num* 
ber. 

2. Resolve 24, 26, 82, 84, 36, 89, and 44 into prime factors. 
8. Resolve 46, 48, 61, 52, 58, 62, 68, 69 into prime factors. 
4. Resolve 70, 72, 74, 76, 76, 78, 82, 85 into prime factors. 
6. Resolve 120, 124, 138, 156, 208, 145, 225, ijito prime fact. 

6. Resolve 256, 844, 576, 672, 796, 864, 945, into prime fact. 

7. Resolve 3420,18500, 46096, and 96464 into prime factors. 

QoKST.— 80. 0. Of what are all composite numbers composed? Obs, What 
then is true of all numbers 1 89. b. How do you resolve a composite number 
Into its prime factors ? Obs, How does ft appear that tb« divisors and last 
qaoiient are prime fiftctors 1 
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CAl^OELLATION* 

90c Cancellation is the method of contxactiDg arithmeti- 
cal operations by rejecting equal factors, 

Obs. ]. The term cancel^ is from the Latin 'eanee/Zo, to eratg out, or rejeeL 
3. Cancellation is applicable to division, when the divisor and dividend have 
common factors, and especially to that class of eiutmples which inTOlve both 
multiplication and division. 

Bat it is applied with the greatest advantage to redaction of Compound Frac- 
tions to Simple ones, Multiplication and Division of Fractions, Simple and C0111- 
pound Proportion, 

90»a, We have seen that division is finding a quotient, 
which multiplied into the divisor will produce the dividend. 
(Art. 65.) If, therefore, the dividend is resolved into .two 
such factors that one of them is the divisor, the other factor 
will be the quotient. Suppose 42 is to be divided by 6. Now 
the factors of 42 are 6 and 7, the first of which being the di- 
visor, the other must be the quotient. Therefore, 

Canceling a factor of any nurnber^ divides the number "by that 
factor. Hence, 

91a When the divisor is a factor of the dividend. 

Canx^l both the divisor and the factor of the dividend to 
which it is equal ; and tlis remaining factor of the dividend will 
he the quotient, 

1. Divide the product of 19 into 25 by 19. 

Suggestion. — Cancel the 19, which is com- Operation, 

mon both to the divisor and dividend, and 10)25X^0 
26, the other factor, is the quotient. 25 Ans, 

Obs. 1. It should be observed, whenever a foctor canceled, is eqoal to the 
number itself, the figure 1 either exprwsed or undf«?tood, is always left ; for if 
any naraber is divided by itself, the quotient is always 1. (Art 82. Obs.) 

3. When the 1 thus left, is in the multiplier or divisor or denominator of a 
fyaction, it may be disregarded ; for, multiplying or dividing a number by l,dues 
not alter the namber. (Arts. 45, 83. Obs. 4.) But when the ] stands in the divi' 
dend, ornanti^atoruf a fraction, it performs an important office, and must be pre- 
served. 



QuKST.— 90. What is Cancellation ? Obs. What is meant by the term cancel? 
To what rules is cancellation applicable ? OO.o. What is the effect of canceling a 
factor of any namber? 91. When 'the divisor is a factor of the dividend, how 
do you proceed ? 

* Birk's Arithmotical Co'lect\ons, London, \1^. 
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2. Di\ride 85 x 31 by 85. 4. Divide 75 x 40 by 40. 

8. Divide 76 x 58 by 58. 6. Divide 63 x 28 by 7. 

Suggestion. — 28 = 4x7; consequently the Operation, 
whole dividend is equal to 63 X 4 X 7. We there- ?) 63X4X? 
fore cancel the 7, which isv a factor common 252 Ans, 

both to the dividend and the divisor. The product of 63 x 4, 
the other factors of the dividend, is the answer required. 

6. In 32 times 84, how many times 8 ? Ans. 336. 

7. In 35 times 95, how many times 7 ? i 

8. In 48 times 133, how many times 8? 

9. In 96 times 166, how many times 12 ? 

10. Divide 168 x 2 x 7 by 7 x 3. 

Suggestion.— 'We first cancel the factor 7, Operation. 

which is common to the divisor and divi- * X 3) 168X2X/i 
dend, then divide the product of 168 into 3)336 

2 by 3. YT2 Ans. 

11. Divide the product of 21 into 4 into 9, by the product 
of 3 into 7 into 2 into 3. 

Suggestion. — ^The product of 8 x 7 Operation. 

is 21 ; we therefore cancel the fac- $ X Jt X 2 X 3)^2 X 4 X 9 
tors 3 and 7 in the divisor, and the 6^3^? 

21 in the dividend. Then dividing — . 

the product of 4 x 9 the remaining 

factors of the dividend by the product of 2x3, the remaining 
factore of the divisor, we have 6 for the quotient. Hence, 

92a When the divisor and dividend have common factors. 

Cancel the factors common to both ; then divide the product 
of the remaining factors in the dividend hy the prodtuit of those 
remaining in the divisor^ and the quotient mil he the answer. 

Obs. If tvo or more factoni in the divisor taken together, aro equal to «n« 
factor in the dividend, or vice verBa, cancel the single fieictor in the one, and 
those which are equal to it in the other. 

12. Divide the product of 7, 9, 15, and 8 by the product of 
6, 7, and 8. 

13. Divide the product of 6, 8, 7, and 4 by 12 into 6. 

14. Divide the product of 2, 28, and 15 by 30. 

15. Divide the product of 5, 6, and 56 by 7 into 8. 

QiTBST. — 92. When the divisur uud dividead have common factors, how 
procetfdt 
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GREATEST COMMON DIVISOR. 

93a A Common Divisor is a number which will dimde two 
or more nninbers without a remainder. Thus, 2 is a common 
divisor of 4, 6, 8, 12, 16. 

94 a The Greatest Common Divisor oitvfo or more nnmberts, 
is the greatest number which will divide each of them without 
a remainder. Thus, 6 is the greatest common divisor of 12, 
18, and 24. 

Obs. 1. A eommon diviaor is eften called a e»mmon fiuasure, 

SL Numbers which have no common measure or divisor^ greater than 1, ars« 

■aid to be incommensurable. Thus, 11 and 17 are iucommeusurable. 
3. It will be seen that a emnmon divisor of two or more numbers, is simply a 

ftustor which is common to those numbers, and the greatest common divisor is 

the greatest factCNr common to ihem. Hence, 

95a To find a common divisor of two or more numbers. 

Resohe ea^h number into two or more factors^ one of which 
shall he comrnon to all ths given numbers, (Art. 56.) 

Obs. If the given numbers have not a eommon factory they cannot have a 
common divisor greater than 1 ; consequently, they are either prime numbers, 
or are prime to encb other. (Art. 89. Def. 5. Obs 2.) 

JiTote. — ^The following facts may assist the learner in finding common divisors: 

1. Any number ending in 0, also any even number, as i2, 4, 6, &c., may be 
divided by 3. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided b/ 10. 

4. When the two right hand figures are divisible by 4, the whole number may 
be divided by 4. 

5. If the three right hand figures of any number are divisible by 8, the whole 
is divisible by 8. 

Ex. 1. Find a common divisor of 8, 10, and 12. 

Analysis, — 8 may be resolved into the factors 2 and 4 ; that 
is, 8=2 X 4 ; 10=2 x 5 ; and 12=2 x 6. The factor 2 is com- 
mon to each number and is therefore a common divisor of them* 

2. Find a common divisor of 9, 15, 18, and 24. 

3. Find a common divisor of 16, 20, and 86. 

4. Find a common divisor of 85, 50, 75, and 80. 
6. Find a common divisor of 148 and 184. 

6. Find a common divisor of 126 and 4658. 

Qui ST.— 93. What is a common divisor ? 94. What is the greatest comnMm 
divisor of two or more numbers ? Obs, What is a common divisor somAtAaA^ 
called? 95. How do yuu find a commou divisor of Wo oc moi^ v^nxc^Kmri 
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7^ What 13 tbe greatest common divisor of 30 and 42 ? 

SuggaUon. — ^Diriding 42 bj 30, the remiun- Operation. - 
der is 12 ; then dividing 30 (the preceding di- 30)42(1 
visor) by 12 (the last remainder) the remainder ^ 
is 6 ; finally, dividing 12 (the preceding divisor) 12)30(2 

by 6 (the last remainder) nothing remains; _ 

consequently 6, the last divisor, is the greatest 6)12(2 

eammon divisor. Hence, ^^ 

96c To find the greatest eammon divisor of two nnmbers. 

Divide the greater nuwiher hy the leu ; then divide the pre- 
ceding diviwr hy the hut remainder^ and so on^ till nothing re* 
mains. The last divisor will he the greatest common divisor. 

Demonstration. — Since 6 is a measure of the last dividend 
12, in the solution above, it most therefore be a measure of 
the preceding dividend 30 ; because 30=2 x 12 + 6; now 30 is 
one of the given numbers. Again, since 6 measures 12 and 80, 
it must also measure their sum, viz: 30 + 12, or 42, which is 
the other given number. (Art. 89. Def. 12. Obs.,) 

8. What is the greatest common divisor of 63 and 147 ? 

9. What is the greatest common divisor of 91 and 117 7 

10. Find the greatest common divisor of 247 and 323. 

11. Find the greatest common divisor of 285 and 465. 

12. What is the greatest common divisor of 2145 and 3471? 
Of 464320 and 18945? Of 638296 and 33888 ? Of 18996 and 
29932? Of 260424 and 54423? Of 143168 and 2064888? 

97a To find the greatest common divisor of Tnore than two 
numbers. 

First find the greatest common divisor of any two of the given 
numbers; then^ that of the common divisor thus obtained and 
of another given number^ and so on through all the given num- 
hers, Tlie last common divisor found^ will be the one required, 

13. What is the greatest com. divisor of 63, 105, and 140? 

14. Find the greatest common divisor of 16, 24, and 100. 

15. Find the greatest common divisor of 492, 744, and 1044. 

ifc ■ I.I 

QcKST. — Oha, If two numbers have not a common factor, what is true of them 
00 to a common divisor? 96. How find Uig greatest common divisor of tv«» 
DMoJienf 97, Of mora tfian two t 
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LEAST COMMON' MULTIPLE. 

98« A multiple is a naraber (which can be divided by another 
number toithout a remcUnder, Thus, 4 is a multiple of 2 ; 10 
is a multiple of 5. 

Ob 4. The terra multiple, is from the Latin multiplez, which signifies mani* 
Joldj or cuDtaining many time*. 

99« A eammon multiple is a number which can be divided 
by two or more numbers without a remainder. Thus, 12 is a 
com. multiple of 2, 3, and 4 ; 15 is a com. multiple of 3 and 5. 

Obs. a common multiple is a ct>inposite number, of which each of the given 
Dnmbers must be a factor; otherwise it could not be divided by them. 

I00« The continued product of two or more given numbers 
will always form a common multiple of those numbers. 

Ob«. The same numbers, therefore, may have an unlimited number o^C(lmmoB 
■mliiples; for, multiplying their continued product by any number, will form a 
new common multiple. ( ArL 99. Obs.) 

101 • The least comm/m multiple of two or more numbers, is 
the leo/st number which can be divided by each of them without 
m remainder. Thus, 12 is the least com. multiple of 4 and 6. 

Obr. The least common multiple of two or more numbers, is the product of 
bII the prime factors of the given numbers, eoch factor beinu tnken as many 
times, as are equal to the greatest number of times it is fitund in either of 
the given numbers. For, a number which does not contain all the prime fac* 
tors of either of the given numbers, cannot be divided by that number, ai)d 
therefore is not a common multiple of them. CArt. 89.fr. Obs. 2.) On the other 
band, if any prime factor were employed more times than it is repeated as a fac- 
tor in some one of the given numbers, then the product would not be the least 
common multiple. 

15. Find the least common multiple of 6, 10, and 12. 

A nalysis. — ^By resolving the given numbers 6 = Jft X J 
into their prime factors, it will be seen that 10=^X5 
the different factors are 2, 8, and 5. Now the 12 = 2X2X3 
greatest number of times that 2 is found in 
either, is two ; therefore the 2 must be taken twice in the pro- 
duct, and the other 2s must be rejected. Again, 3 is found 
only (wuje as a factor in either of the given numbers, conse- 
quently it must be taken oiice in the product, and the other 8 

Quest.— 96. What is a multiple 1 99. What is a common mulUple? 100 
How may a common multiple of two or more numbers be fotmdf Oft*. Bow 
many common multiples may there 'be of any given pumbersi lOU What it 
the ieaat common multiple of two or more numbeni 
Tl»- 4 
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be rqfected. FioaDy, 5 is foond only onc«, and therefore must 
be taken €nee in the product. Now, 2 x 2 x 8 x 5=60, which 
is the least common mnhaple of the giTen numbers. 

SuggtUion, — ^Write the given numbers Operation, 

in a line, and dividing by 2 the smallest 2)6"10"12 

number that will divide any two of them 3)3" 6" 6 

without a remainder, set the quotients 3, ^,, -// ., 

£, and 6 in a line below. Next divide this Q\^3N/5y2=60 
hue by 3 and set the quotients and undi- 
vided number 5 in a line below as before. Fmally, multiply 
all the divisors into the quotients and undivided number in 
the last line, and the product is the answer required. Hence, 

102i To find the least common multiple of two or more 
numbers. 

I. Write tAe giicen nuniben in a horizontal line^ and divide 
by the smallest number which wiU divide any ttso or more of 
them without a remainder^ setting the quotients and undioided 
numbers in a line below, 

U. Divide this line and set down the results as be/ore; thus 
continue the operation till there are no two numbers which can 
be exactly divided by any number greater than 1. 

III. Finally^ multiply aU Uie divisors and numbers in the last 
line together^ and the product will be the least common multiple, 

Obs. ]. The rtmami for dirtding by tbe amaUest namber, is because the leasft 
divisor of every nnmber is a jrrimc number, and we wish to resolve the given 
numbers intti their prime factors. If we divide by a eomposiu number, it muy 
bare a fHCtor common to some of the quotients, or undivided numbers in the last 
line which must be rejected, or their continued product will not be the ita*t 
common multiple of the given numbers. (See Note 2. p. <J9.) 

2. The object of writing the numlwrs in a horizontal line, is because this ar* 
nngement enables us to resolve all of them into prime factors at once, and oft 
the same time, r^eet those fkctore which are not to enter into the product. 

3. If ilto given numbers are priwu numbers^ or are prime to each other, the 
continued prodnet of them, will be thehr least c<Hnmon multiple. Thus, the least 
common multiple of 5 and 7 is 35 ; of 8 and 9 is 72. (ArL 95. Obs.) 



Quest.— 103. How is the least common multiple of two or more nnmbwrs 
found? nhe. Why do you divide by the smallest number that will divide two 
or more of the given numbers without a remainder? How does it sppear that 
dividing by any number that will divide tfvo or more numbers without a re- 
mainder, will not always produce the least common multiple? Why write the 
given oamben In a horizontal line ? What is the least common multiple of two 
ortaiHv prime numbers, or numbers thai are prvmc to each other? 
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16. Find the least oommon multiple of 6, 8, and 12. 

MvBt Operation. Second Operation. 
2)6^^22 6)6"8"12 

2) 3^^4^^ 6 2)P8^'"2 

3)3"2" 3 1"4" 1 



1"2" 1 Now 6X2X4=48. 

2X2X3X2=24 -4n5. 

JVote ].— In the first operation we diride by the mm/ZmC numben which will 
divide siiy two of the given numben without a remainder, and 124 the product 
of the diviBor8,and tlie numtwrs in the last line, is the true answer. 

3. In Die secund operation, we divide by 6, then by 3. But 6 is a compo- 
site number aitd ountains the factor S, which isoummon tu the 4 in the last line; 
couaequeiitly, the cuminued product, though a emnnwn multiple, is not the lemtt 
commuD muliiplfi of ihe given numbers. It is twice too large. Hence, 

3. It will be »een that ** dividing by any numt)er, which will divide two or 
more of the given numbers without a remainder,*' according to the rule soroe- 
Umes given, dues not ttlwa>8 produce the least common multiple of the given 
numbers. 

17. Find tlie least common multiple of 4, 9, and 12. 

18. Find the least common multiple of 16, 12, and 24. 

19. Find the least common multiple of 15, 9, 6, and 6. 

20. Find the least common multiple of 10, 6, 18, 15. 

21. Find Uie least common multiple of 24, 16, 15, 20. 

22. Find the least common multiple of 25, 60, 72, 35. 

23. Find the least common multiple of 63, 12, 84, 72. 

24. Find the least common multiple of 54, 81, 14, 63. 

25. Find the least common multiple of 12, 72, 36, 144. 

26. Find the least common multiple of the nine digits. 

27. Find the least common multiple of 17, 29, and 53. 

28. Find the least common multiple of 8, 9, 55, and 49. 

29. Find the least common multiple of 720, 836, and 1736. 
80. Find the least com. mul. of 8, 12, 16, 24, 86, 48, 72, 144. 

31. Three men btart from the same place at the same time, 
u> go round a circular field ; one of which can travel the dis- 
tance in 8 hours, another in 10 hours, and the other in 12 
hours. In what time will they all meet at the starting place ? 

32. At the time of meeting, 3 others joined the company, 
one of whom could perform the distance in 6 hours, another 
in 16 hours, and the other in 18 hours : when will the six 
meet at the place from which they Btartod^ Attt«^^^ V* 
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SECTION TI. 

FRACTIONS. 

XXITTAL SXSB0IBX8. 

Abt. 103* When a nnmber or thing is divided into tfoo equal 
parts, one of these parts is called ^tm half. If divided into 
three equal parts, one of the parts is called ofie third ; if di- 
vided into /our equal parts, one of the parts is called one 
fourth or one quarter ; if into ten^ tenths ; if into a hundred^ 
hundredths^ &c That is. 

When a number or thing is divided into equal parts, the 
parts take their name from the number of parts into which tlie 
thing or nnmber is divided. 

104* Tlie value of one of these eqnal parts manifestly de- 
pends npon the number of parts into which the given number 
or thing is divided. Thus, if an orange is successively divided 
into 2, 8, 4, 5, &c. equal parts, the thirds will be less than 
the halves ; the fourths than the thirds ; the fifths than tlie 
fourths, &c. 

Ex. 1. What is one half of 2 cents? Of 4 cents? 6? 8 ? 
16? 18? 20? 24? 80? 40? 60? 60? .70? 80? 100? 

2. What is one third of 6 cents 1 Of 9 ? 12 1 15 ? 

Obs. a half of anj namber, it will be perceived, is eqnal to as many units, as 
f is contained times in that number; a third of a number is equal to as many 
unilSi as 3 is contained timet in the given number ; a fourth is equal to as maiiy, 
as 4 is contained iu it, Jcc 

8. What isathird of 18? 21? 24? 27? 80? 86? 89? 45? 
60? 42? 64? 76? 



QoasT.— 103. What is meant by one half? What is meant by one third ? 
Wiiat is meant by a fuurth t 3 fourths 1 What are fourtlis sometimes tailed ? 
Whttt is meant by fifth^ 1 By sixths? Eighths 1 How many sevenths mulie a 
whole one 1 How many tenths? What is meant by tweulieihs 1 By hun- 
dredths 1 When a numb«r or thing is divided into equal parts, from what do 
the parts take their name 1 104. Upon what does the value of one of these equal 
parts depoodt Which la the greater, a sixth or a fourth 1 A leveotb ur « 
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4. A fourth of 20? 24? 28? 82? 8&? 40? 44? 48? 

6. A fifth of 25? 80? 86? 40? 45? 50? 65? 60? 100? 

6. A8izthofl8? 24? 86? 80? 48? 60? 64? 42? 72? 

7. A seventh of 28 ? 85? 21? 42? 56? 49? 68? 

8. An eighth of 24? 40? 82? 64? 48? 66? 72? 88? 

9. A ninth of 18? 36? 27? 45? 54? 72? 68? 81? 99? 

10. A tenth of 40? 60? 60? 80? 100? 90? 120? 

11. What part of 2 is 1 ? Ans, One half. 

12. What part of 3 is 1 ? Of 4? 6? 7? 10? 16? 19? 

13. What part of 8 is 2 ? 

Sttggestion.— Since 1 is 1 third part of 3, 2 must ba two 
times 1 third part of 8, or two thirds of 8. 

14. Whatpartof6is2? 8? 4? 6? 6? 8? 9? 16? 

15. What part of 8 is 8 ? 7 ? 6 ? 9 ? 8 ? 12 ? 16 ? 19 ? 

16. What part of 17 is 6 ? 8? 9? 18? 15? 16? 20? 

17. What part of 100 is 13 ? 29 ? 68 ? 75? 92 ? 99 

18. If 1 half an orange cost 2 cents, what will a whole orange 
cost ? 

Analysis. — If 1 half of an orange cost 2 cents, 2 halves or a 
whole orange, will cost twice as much ; and 2 times 2 cents 
are 4 cents. A whole orange will, therefore, cost 4 cents. 

19. If 1 third of a pie cost 4 cents, what will 2 thirds cost? 
"What will a whole pie cost ? 

20. If 1 fonrth of a pound of ginger cost 8 cents, what will 
2 fourths of a pound cost ? 3 fourths ? What will a whole 
pound cost ? 

21. If 1 eighth of a yard of cloth cost 2 shillings, what will 
8 eighths cost ? 6 eighths 7 7 eighths ? A whole yard ? 

22. If 1 third of a barrel of flour cost 8 dollars, how much 
will a whole barrel cost? 6 barrels ? 8 barrels ? 

23. If 1 sixth of a hogshead of molasses cost 6 dollars, what 
will be the cost of 1 hogshead ? Of 10 hogsheads ? 

24. If 1 pound of sugar cost 12 C/Cnts, what will 1 half a 
{)ound cost ? 

Analysis. — ^If 1 pound cost 12 cents, it is plain that 1 half 
a pound will cost 1 half of 12 cents ; and 1 half of 12 conts is 
6 cents. Therefore, 1 half a pound of sugar, at 12 centa a 
pound, will tost 6 cents. 
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25. If 1 yard of ribbon cost 15 cents, how mnch will 1 third 
of a yard cost? 

26. If 1 pound of tea cost 4 shillings, how mnch will 1 fourth 
of a pound cost? 2 fourths ? 8 fourths ? 

27. If a ton of hay cost 15 dollars, how much will 1 fifth of 
a ton cost ? 2 fifths ? 3 fifths ? 

28. What will 1 tenth of an acre of land cost, at 80 dollars 
p^r acre 7 2 tenths ? 6 tenths ? 

i 29. What will 1 eighth of a ton of iron cost, at 48 dollars 
per ton ? 8 eighths? 5 eighths ? 7 eighths ? 

80. If 1 bushel of corn cost 1 half a dollar, what will 2 
bushels cost ? 4 bushels ? 8 bushels ? 

Analysis, — ^If 1 bushel cost 1 half a dollar, 2 bushels will 
cost twice as much ; and 2 times 1 half are 2 halves, which 
are equal to a whole dollar. Again, 4 bushels will cost 4 
times as much as 1 bushel, and 4 times 1 half dollar are 4 
halves, equal to 2 whole dollars. 

81. If one man eats 1 half a loaf of bread at a meal, how 
many loaves will 8 men eat ? 

82. How many whole ones in 4 halves ? 5 halves ? 6 halves 9 
B halves ? 9 halves ? 

88. If I burn 1 third of a ton of coal in a week, how much 
shall I burn in 8 weeks ? 4 weeks ? 6 weeks ? 10 weeks ? 12 
weeks ? 

84. How many whole ones in 4 thirds, and how many over ? 
In 6 thirds ? 8 thirds? 11 thirds ? 14 thirds ? 

85. If a horse eat 1 fourth of a bushel of oats a day, how 
Ctany will he eat in 6 days ? In 8 1 In 10 ? In 12 ? 

86. If a boy can saw 1 eighth of a cord of wood in a day, 
)iow much can he saw in 6 days ? In 12 days? In 15 days ? 
In 24 days ? 

87. If 12 oranges were divided equally among 4 boys, what 
part of them would each boy receive ; and how many oraiigtu 
would each have? 

Analysis, — 1 is 1 fourth of 4 ; hence, 1 boy must receive 1 
fourth part of the oranges. Now 1 fourth of 12 oranges is 8 
oranges. Therefore, each boy would receive 3 oranges. 

S8, A boilder employed 6 men to do a job df work, for 
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which he gave them 24 dollars : what part of the money did 
1 man receive ? 2 men ? 8 men ? 4 men ? How many dollars 
did 1 man receive ? 2 men ? 3 men ? 4 men ? 

39. If 5 yards of cloth cost 40 dollars,' what part of 40 dol- 
lars will 1 yard cost ? 2 yards ? 8 yards ? 4 yards ? How many 
dollars will 1 yard cost ? 2 yards ? 8 yards ? 4 yards ? 

40. 2 is 1 third of what number ? 

Analyds. — ^If 2 is 1 third of a number, 8 thirds or the whole 
number, must be 8 times as many ; and 8 times 2 are 6. There- 
fore 2 is 1 third of 6. 

Or thus, 2 is a third of 8 times 2 ; and 3 times 2 are 6. 

41. 4 is 1 fifth of what number? 1 sixth of what number? 
1 third ? 1 eighth ? 1 fourth ? 1 seventh ? 

42. 6 is 1 third of what number ? 1 fourth ? 1 seventh ? 1 
tenth ? 1 ninth ? 1 twelfth ? 

48. 5 is 1 fourth of what number? 1 sixth? 1 eighth? 1 
eleventh ? 1 twelfth ? 

44. 8 is 1 seventh of what number ? 1 sixth ? 1 tenth ? 1 
ninth? 1 twelfth? 

45. 4 is 2 thirds of what number ? 

Sv^fgestion. — ^First find 1 third. Now if 4 is 2 thirds, 1 third 
is 1 half of 4, which is 2 ; and 8 thirds is 3 times 2, or 6. 
Therefore 4 is 2 thirds of 6. 

46. 9 is 3 fourths of what number? 

47. 8 is 4 fifthe of what number ? 

48. 16 is 4 ninths of what number? 

49. 20 is 6 eighths of what number? 

50. 82 is 8 twelfths of what number ? 

51. What is 2 thirds of 24? 

Analysis. — 1 third of 24 is 8, and 2 thirds is 2 times as 
many, which is 16. Therefore 16 is 2 thirds of 24. 

62. What is 3 fourths of 16 ? Of 20 ? Of 28 ? Of 40 ? 
53. What is 4 fifths of 15? Of 20? Of 25? Of 40? Of 55? 

64. What is 5 sixths of 18 ? Of 30? Of 42? 54? Of 72? 

65. What is 3 sevenths of 28? Of35? Of 42? Of56? Of 68? 

66. What is 8 fifths of 4 times 10? Of 5 times 9? 
57. What is 5 sixths of 8 times 12 ? Of 5 times 12 ? 
68. What IB 7 mnths of 6 times 6 ? Of 8 timea 91 
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SXEBCISES FOB THE 8LATS. 

105» When a Dumber or thing is divided into equal parts, 

as halves, thirds, fourths, filths, &c., these parts are called 
Fractiom, Hence, 

A FsAOTioN denotes a part or parts of a nwnber or thing, 

Obs. Fractions are used to exprets parts of a coUeetion of tbioga, as well as 
pf a tinffle thing ; or parte of any number of utiitd, as well as of one unit. I'hus, 
we speak of 1 third of »ix oranges ; 3 fifths of 73, &c In this case the toUtc 
Itoa, or number to be divided into equal parts, is regarded as a whole. 

106* Fractions are divided into two classes, Common and 
Decimal. (For the illustration of Decimal Fractions, see 
Section VHI.) 

107* Common fractions are those which arise from dividing 
an integer into any number of equal parts. 

They are expressed by two numbers, one placed over the 
other, with a line between them. For example, one half is 
written thus, ^ ; one third, J ; one fourth, J ; nine tenths, i-®,. 

The number below the line is called the denominator, and 
shows into how many parts the number or thing is divided. 

The number above the line is called the numeratoTj and 
shows how many parts are expressed by the fraction. Thus, 
in the fraction f , the denominator 3, shows that the number is 
divided into three equal parts ; the numerator 2, shows that 
two of those parts are expressed by the fraction. 
* The numerator and denominator together, are called the 
terms of the fraction. 

Obk. 1. The term fraction^ is derived IVoin the Latin fraeti^ whiefa aigniflea 
ibu act of brcakivfr^ a brokenpart or piece. Hence, 
Fractiuuii are sometimes culled brektu numbers. 

S. Common fractions are often called vulgar fractions. This term, however, ia 
rery proimrly falliug into disuse. 



QuKST.— 105. What are fractions? 106. Into how many elaases are fraclSons 
divided? 107. Wbui are Common Fractions? How are they expressed? What 
is the number beiuw the line cnlled? What does it show 1 What is the uum> 
her above the line called? What does it show? What are the numerator and 
denotnhittXoTy taken togeiher, called 1 Oba. What is the meaning of tiM torn 
AuGiiuu t WbsLt are cominott fracUoua sometimes called? 
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3. Ttie namber below the line is called the denaminator, b'^eanse It g|vM the 
name or dauominatioii to the fraciion ; as, halves, thirds, fifths, &e. 

The number ubuve the line is called the numeratory because it numbers the 
parts, or shows how many parts are expressed by the fraction. 

108» Common Fractions are divided into proper^ improper 
iimple, compound, complex, and mixed numbers. 

A proper fraction is a fraction whose numerator is less than 
Ita denominator ; as |, f , |. 

An improper fraction is one whose numerator is equal to, or 
greater than its denominator ; as, f , }. 

A simple fraction is a fraction which has but one numerator 
and one denominator, and may be proper or improper; as, f , f . 

A compound fraction is a fraction of a fraction ; as, f of |. 

A complex fraction is one which has a fraction in its nume^ 

rator, or denominator, or in both ; as, — » — » -^» ^' 

' » 6 6} 8f ] 

A mixed number is a whole number and a fraction written 

together ; as, 4f , 25f|- 

Obs. The origrina! notion or definition of a fraction appears to hare been, that 
It was a part of a unit. But it was seen, that those expressions whose numerator 
is equal to, or greater than their denominator, as 5 fifths, 9 fourths, &c^ did not 
co;ne under this definition ; therefore they were called improper f^aetin^'a. 

Although it is not accurate to call 5 fifths, or 9 fourths ai^art of a nni% there 
is no inaccuracy in calling them fractions ; for they denote parts of an integer, 
(Art. 105.) The impropriety^ therefore, l>e1ongs not to this class of fractions, but 
to ^he definition whicli limils the meaning of the term /ronton, to a part of h 
«irit, and, consequently, is. not sufficiently comprehensive to cover the whole 
ifTfOnd. 

Head the following fractions, and name the kind of each : 

1 6. . 17. Ll_5 . 235. ita^S. 6670. 7235. 6007 
*• 7» TXr» 1J5 1 23 > 1 64 1 33^7* "aSM > T^7ir» HJii'S* 

2. -J of ^^ li of fl of 7; 1^ of ■^%% of 1000; fj of 6|. 
8. 75; 29?; 41Jf ; 273J||; 4273J||; 706|S?; 886*1. 

109* Fractions, it will be seen, both from the definition and 
the mode of expressing them, arise from division, and may be 
treated as expressions of unexecuted division, the numerator 
answering to the dividend, and the denominator to tlie divisor. 
(Arts. 67, 105.) 

QcKST.— Why is the lower number called the denominator? Why is the 
upper one caiied the nnmurat<jr? 1U8. How are common fructions divided? 
What is a proper fraction? An improper frnction? A sirop'.e fraction? A 
compound fraction 7 A complex fraciiuu? A mixed number? IW. Frua 
what do fractious arise f 
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110a The value o{ a fraction is the quotient of the numera- 
tor divided by the denominator. Thus the value of | is two; 
of J is one; of J is one third; &c. Hence, 

111* ffthe denominator remains the same^ multiplying the 
numerator ty any number^ multiplies the value of the fra4ition 
hy that number. For, the numerator and denominator answer 
to the dividend and divisor ; therefore, multiplying the numer- 
•tor is the same as multiplying the dividend. Now multiply- 
ing the dividend, we have seen, multiplies the quotient, (Art. 
83,) which is the same as the value of the fraction. (Art. 110.) 
Thus, tlie value of f =2. Multiplying the numerator by 3, the 
fraction becomes y , whose value is 6, and is the same as 2 x 3, 

112* Dividing the numerator hy any number^ divides the 
value of the fraction hy that number. For, dividing the divi- 
dend divides the quotient. (Art. 84.) Thus, f =2. Now ai- 
vidingthe numerator by 2, the fraction becomes f, whose value 
is 1, and is the same as 2-r-2. Hence, 

Obs. With a given denominator, the greater the numerator, the grester will 
be the value of the fraction. 

113* If the numerator remains the same, multiplying tJie 
denominator hy any number, divides the value of the fraction 
hy that number. For, multiplying the divisor divides the quo- 
tient. (Art. 85.) Thus, \^=;4:. Now multiplying tlie denom- 
inator by 2, the fraction 'becomes f|, whose value is 2, i,nd is 
the same as 4^2. 

114» Dividing the denominator hy any number, multiplies 
the value of the fraction hy that numhtr. For, dividing the 
divisor, multiplies the quotient. (Art. 86.) Thus, V=^' 
Now dividing the denominator by 2, the fraction becomes -/, 
whose value is 8, and is the same as 4 x 2. Hence, 

Obr. With a given numerater, the greater the denominator, the let* wiU be 
tlie value of the fracUon. 



Quest.— 1 10. What is the value of a fraction ? 111. What is the efft)Ctof mul- 
tiplying Uie numerator while the denominator remains the same? Explain the 
icason. 1 12. What is the effect of dividing tlie numerator ? Why ? Obs. Wiih 
a given denominator, what is the effect of increasing the numerator ? 1 13. Whnt 
is the effect of multiplying the denominator 1 Why? 114. What is tlie effect 
of dividing the denominator? Why? Obs. With a given numetdtor, what iB 
Vi» tttteei of iucreasini; the denominator 1 
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115« It is evident from the preceding articles, that multi- 
plying the numerator by any number, has the same efi'ect ou 
the valae of the fraction, as dividing the denominator by that 
li umber. (Arts. Ill, 114.) And, 

Dividing the numerator has the same effect as multiplying 
the denominator, (Arts. 112, 113.) 

116» If the numerator and denominator are both multiplied 
or both divided by the same number, the value of the fraction 
will not be altered, (Arts. 68, 109.) Thus, V*=3. Now if 
the numerator and denominator are both multiplied by 2, the 
fraction becomes ^^ ; whose value is 3. If both terms are di- 
vided by 2, the fraction becomes | ; whose value is 3 ; that is, 

12 — 24__6 Q 

J — ^ — 5 — *>. 

117» Since the value of a fraction is the quotient of the nu- 
merator divided by the denominator, it follows that 

II' the numerator and denominator ai'e equal^ the value is a 
unit or one. Thus, f =1, ^=1, &c. 

If the numerator is greater than the denominator, the value 
is greater than one. Thus, *-=2, f =1§. 

If the numerator is less than the denominator, the value is 
less than one. Thus, ^=1 third of 1, i=4:fift/is of 1. 

Obs. The besl methud to estimate the comparative magnitude oi; value of frao' 
tlons. i9 to compure them with a unit or 07te, and not with each other. Thus, 
pupils are often puzzltd to tell which is the greater, 7 eighths or 8 sevenths, 
when Uiey attempt to compare the given fractions with each other ; but by cum- 
pHi iug each with a unit, the difficulty vanishes at once. 

118» It will be seen from the preceding exercises that fra&r 
tions may be added, subtracted, multiplied, and divided, as well 
as whole numbers. 

Obb. In order to perform these operations, it is often necessary to make cer* 
tain changes in the ternwof the fractions, while the value remains the same. 

Thus, the terms of the fraction ^ may be changed into ^, |, ^^, &C., without 
altering its value ; fur in each case" the value is 2. Hence, 

For any given fraction, we may substitute any other fraction of equal value. 

QuKST.— 115. What may be done to the denominator to produce the sume 
effect uu the value uf the fraction, as multiplying the numerator by any given 
number 1 What, to produce the same effect, as dividing the numerator by any 
given number 1 116. What is the effect if the numerator and dc nominator are 
both multiplied, or Ixith divided by the same number? 117. When the nuroer< 
■tur and denominator are equal, what is tlie value of the fractiuu V Wtieu liuf 
Bumeratur is the larger, what 1 When smaUer, what 1 



108 REDUCTION OF [SbOT. VI. 



REDUCTION OF FRACTIONS. 

119« Eduction of Fractions is the process of changing their 
terms into others, without altering the value of the fractions. 

Case I. — Eedueing fractions to their lowest terms, 

119»a. A fraction is said to be reduced to its lowest terms^ 
when its numerator and denominator are expressed in the 
smallest numbers possible. 

£z. 1. Reduce j% to its lowest terms. • 

iS'tt^^w^ion.'^Dividing both term* First Operation. 

of the fraction by 2, it becomes f. 2)^= J: then 3)f=^ j^/j^. 
Then, dividing both by 8, we ob- 
tain ^, whose terms are the lowest to which the given fraction 
can be reduced. 

Or, divide both terms by their greatest Second Operation. 
common divisor, which is 6, and the given ^)A=i' -^'^« 

fraction will be reduced to its lowest terms by a single divi- 
sion. (Art. 96.) Hence, 

120» To reduce a fraction to its lowest tertns. ''^ 

Divide tlte numerator arid denominator hy any number which 
will divide them both without a remainder; then divide this 
result as b^ore^ and so on till no number greater than 1 will 
exactly divide them; the last two quotients will be the lowest 
terms to which the given fraction can be reduced. 

Or^ divide both the numerator and denominator by their great' 
est common divisor ; and the quotients will be the lowest terms 
of the given fraction, (Art. 96.) 

Obs. 1. The valao of a fraction is not altered by redacing it to its lowest terms; 
for the numerator and denominator are divided by the same number. (Art. 1 16./ 

2. When the terms of the fraction are small, the former method will generally 
be found to be the shorter and more convenient; but when the terms are largR, 
it is often diflScult to determine whether the fraction ia in its simplest form, 
without finding their greatest common divisor. 

2. Reduce ^ to its lowest terms. Ans. |. 

QuBSTw^^l 19. What is reduction of fractious ? 119ui. What is meant by towesl 
terms of a fraction? ISO. How is a fraction reduced to its lowest terms? Ofr«. 
/# £&# raiae ci a firaetion altatned by reducing it to its lowest terms 1 Why not? 
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8. Redace ^. 4. Reduce |. 

6. Reduce ||. 6. Reduce f f. 

7. Redace ||. 8. Redace {f 

9. Redace -j^. 10. Reduce ^, 
11. Reduce fff. 12. Reduce if}. 
13. Reduce f^f. 14. Reduce }jf 
15. Reduce f»^. 16. Redace |}JJ; 
17. Reduce ^VW 18. Reduce |}Jf. 

Cabb II. — Reducing improper /rc^tions to whole or miaDed Noa. 

19. Reduce V to a whole or mixed number. 
Suggestion,— ^Q object in this example, is to 0perati4m, 

find a whole or mixed number, whose value u 5)17 
equal to the given fraction. But the value of a ~8| Am, 
fraction is the quotient of the numerator di- 
vided by the denominator. (Art. 110.) We therefore divide 
the numerator by the denominator, and the result is Sf . Hence, 

121 • To reduce an improper fraction to a vshole^ or mixed 
number. 

Divide the numerator hy the denominator^ and the quotient 

uill he the whol^ or mixed number required, 

Ob8. The remainder placed over the divisor, forms a part of the quotient, hmI 
«Biist therefore be anuexed to the integral llgures. (Arts. 64, 71J 

20. Reduce ^ to a whole or mixed number. An$, 9}. 

Reduce the following fractions to whole or mixed nmnben : 

21. Reduce V- 22- Reduce V- 

28. Reduce V- ^' Reduce V- 
25. Reduce ||. 26. Reduce Vr • 
27. Reduce Vj- 28. Reduce VW- 

29. Reduce ^^, 80. Reduce W/. 

Case III. — Reducing mixed numbers to improper fraetUme. 

81. Reduce the mixed number 15f to an improper fraction. 

Suggestion. — Since in 1 unit there are 4 fourths, Operation, 

In 15, there are 15 times as many. We there- 15} 

fore reduce the 15 to fourths, by multiplying it by ^ 

4, because 4 fourths make a whole one ; and add- 68 

ing the 8 fourths we have 68 fourths. Hence, 4 Ans, 

QvBST.— 181. How rednoe ma improper fractton to a whole o^ mixed aombiKt 
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122« To reduce a miased number to an improper fraction. 

Multiply the whole number hy the denominator of tlis frac- 
tion^ and to the product add the given numerator. The sum 
placed over the given denominator^ toill/orm the improper fra^ 
lion required., 

Obs. J. a ¥rhole numb^may be expressed in the form of a fraction wllbout 
altering its value, by makinjf 1 the denominator. This fractiooi in all cases, will 
be an improper fraction. 

2. A whole number may be reduced to a fraction of a giTen denominator, by 
multiplying the given numbt^r by the proposed denominator; the product will 
be the numerator of the fraction required. Thus, 25 may be exmressed by V 

32. Reduce 8J to an improper fraction. Am, %*. 

Bedoce the following mixed numbers to improper fractions : 

iJ3. Reduce 9§. 84. Reduce 16|. 

jf 36. Reduce 23J. 86. Reduce 45yV 

37. Reduce 64^83. 88. Reduce 66|f . 

39. Reduce 804J. 4a. Reduce 726J. 

41. Reduce 45 to fifths. 42. Reduce 72 to eighths. 

43, Reduce 830 to sixths. 44. Reduce 743 to 15ths. 

Case IV. — Reducing compound fractions to simple ones. 
45. Reduce § of f to a simple fraction. 

Analysis. — 2 thirds of ^ is 2 times as much as 1 third of f • 
Now 1 third of ^ is ^ ; for, multiplying tlie denominator di- 
vides the value of the fraction. (Art. 113.) And 2 thirds is 2 
times ^, which is equal to ^, or f . (Art. 120.) 

Or, we may reason thus : multiplying the Operatum. 
numerator of the second fraction by 2,, the fx?=5f 
numerator of the first, the result V*? is three and 5!=$ Am 
times too large ; for we wish to find only two 
thirds of ^, instead of tiDO times f, and two thirds of a num- 
ber, is manifestly tho same as one third two times that num- 
ber. To correct this, we take one third of y? ^7 multiply- 
ing the denominator 7, by 3 the other denominator. (Art. 
113.) Hence, 



QuKST. — 122. How reduce a mixed number to an improper fl*action? Ois. 
How express a whole number in the form of a fraction f How reduce a whole 
number ttt a fraction of a given denominator f 
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123» To reduce compound fractions to simple ones. 

Multiply all the numerators togetkerr for a nevo numerator^ 
and all the denominators together for a new denominator, 

Ob8. If the example contains vtholt or mixed numbers, they mu8t be reduced 
to improper fractions^ before the numerators or denomiuaiors are moltipLed 
tujjeiher. 

46. Redace ^ of J of 1 j of 3 to a simple fraction. 
Solutim,^ of J of If of 3=$ X 4 X V x f = Jf f, or i| Am. 

47. Reduce J of || of ^ to a simple fraction. 

48. Reduce J of f of J to a simple fraction. 

49. Reduce f of fj of |^ to a simple fraction. 

Contraction by Cancellation. 
60. Reduce | of | of | of 4 to a simple fraction. 

Suggestion. — Since the product of Operation. 

the numerators is to be divided by the i ^ ± k k 
product of the denominators, we can- -r of -r of - of :r=-^ 
eel the factors 2 and 3, which are com- ^ ^ » ^o 

mon to both ; for, this divides the terms of the new fraction 
by the same number, and therefore does not alter its value. 
Tlien, multiplying the remaining factors together, we have -j*^, 
which is the answer required. (Arts. 90, 116.) Hence, 

124* To reduce compound fractions to simple ones by Oan- 

OELLATION. / 

Cancel all the factors common to the numerators and denomi- 
nators ; then multiply the remaining factors together as before, 
(Art. 123.) 

Ob». 1. If two or more factors in the numerators taken together, are equal to 
onf factor in the denominators, or vice versa, cancel the single factor and those 
which are equal to it. 

2. The reaaun of this contraction is erldent from the fact, that the numerator 
and denominator of the simple fraction are both divided by the same number ; 
consequently its value is not altered. (Arts. 90, 1 16.) 

3. The advantnge of this method is two-fold: it shortens the operation of mill- 
Uplyiug, and at the same time reduces the answer tu its loiesst terms, 

QuKST. — 133. How reduce a compound iVaclion to a simple one? Explain the 
solution of the forty-flfth example? 134. How may the operation be contracted ? 
Qbs. How does It appear that this method does not alter tbn n^Jlvia q1 Via tnfa' 
tion ? What Js the advaotage yf this method 1 
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51. Bednce } of || of ^ to a simple fraction. 

Suggestion, — The factors 4 and 3 in 2 

the numerators taken together, are 4 -1^0 -$ 2 

equal to the 12 in the denominator. $ Jt 7"" f ^'*** 

62. Reduce | of $ of -ff to a simple fraction. 
68. Reduce 4 of |^ of y\ of | to a simple fraction. 

54. Reduce f of f of J of -|?i^ to a simple fraction. 

55. Reduce yV of 11 o^ f f to a simple fraction. 

56. Reduce ^ of j| of } of /^ to a simple fraction. 

57. Reduce f of fj of |f of ^ to a simple fraction. 

58. Reduce -^ of -j\ of f of f to a simple fraction. 

59. Reduce f of \^ of 6 J of 17 to a simple fraction. 

60. Reduce \} of |J of 29 J of 75 to a simple fraction. 

61. Reduce ff of if of | J of |f of 84J to a simple fraction. 

62. Reduce } of j| of ^ of f "of 86y\ to a simple fraction. 

63. Reduce f | of -ff of f of 178f to a simple fraction. 

64. Reduce |} of fj of J^ of | of ^ to a simple fraction. 

65. Reduce -^^ of ^ of f | of | of 37 to a simple fraction. 

JVtfte.— For method of reducing CampUx FraetUmt to Simple oo»^ lee Art 143. 

Case Y. — JReducing fractions to a eommon denominator. 

121»a. Two or more fractions have a common denominator^ 
when they have the same denominator. 

Ex. 1. Reduce ^, f, and f to a common denominator. 

Suggestion. — After each numerator, Operation. 

iee write all the denominators of the j 1X3X5 15 

given fractions, except its own, with o^obT^v^^ao* 

the sign x between them, and under „ 2X2X5 20 

each line place all the denominators in -= -= — , 

like manner. Then performing the ^ Qv9vq IR 

multiplications indicated, the products _ = -2j ill = — . 

form fractions equal to the given frac- ^ 2X3X5 30 
tions, and are the answer required. (Art. 116.) Hence, 



QuKST.— 124.a. What ia meant by a common deuominauir 1 ISa. Hon 
rDduce Ci-aeiioua lu a common denominator f 
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I2A« To redace fractions to a common denominator. 

Multiply each numerator into all the denominator* except 
its own for a new numerator^ and aU the denominators together 
for a common denominator. 

Obs. 1. Thii rtaaen, that reducing fraetions to ft eommon denominator does 
not change their value, is manifest from the fact, that the numerator and de- 
Bominaior of «ftch fraction are multiplied by the same numbers. (Art. 1 16.) 

S. Comptund fractious must be reduced to simple ones, and mixe4l numbers to 
improper fractions, before attempting to redace them to a common denominator. 

3. A whole oamber and tifraetiom m&y be reduced to a common deoominaior 
by first reducing the whole number to the form of a fraction ; then proceeding 
according to toe role above. (ArL 122. Ob^. 1.) 

2. Keduce f of ^ 2|^, and 3 to a common denominator. 

Svggestion. — | of i=3^, H=i ^^^ 8=5. Now redacing 
Ai l» f ^ * common denominator, thej" become |f, f J, Jf. 
8. Bedaee J, f, and f to a common denominator. 

- 4. Reduce ^, f, and f to a common denominator. 
5. Keduce f^ |, $, and f. 6. Redace |, ^, f, and {. 

7. Redace J, 4, ^, and ^. 8. Reduce y'^, ^, |f, and }. 
9. Reduce ||, ?J, and f J. 10. Redace ^%, yW and ll- 
11. Redace ^, 6f, and 4. 12. Reduce ^^^^ | of 2f. 

Ca8B YL—Beducing/raetione to their least common denominator* 

18. Redace J, f, and | to the least common denominator. 

Suggestion, — ^We first find the least com- ^ 
mon multiple of all the given denominators, g. . „ ', 

which is 24 ; and this is the least common 0( 9 *' ^>> a. 

denominator required. (Art. 102.) The >L_____ 

next step is to redace the given fractions to ^ o y 3 v 9—24 
twenty-fourths without altering their value. "~ 

This is done, by multiplying both terms of each fraction by such 
a number as will make its denominator 24. (Art. 116.) Now 4, 
the denominator of the first fraction, is contained in 24, 6 times ; 
and multiplying both terms of the fraction J by 6, it becomes 
\\. The denominator 6 is contained iu 24, 4 times ; and mul- 
tiplying the second fraction | by 4, it becomes ^f^. The de- 



Qfi^mT.—Oba. Does this process alter the value Qi the CiafiVXau^l >NV| iw;^^ 



114 RSDUCTION OF [SeCT. YL 

nominator 8 is contained In 24, 8 times ; and mnltiplying the 
tliird fraction | by 3, It becomes ||. Now ||, -^^^ and ^J are 
respectively eqnal to the given fractions f, |, and f, and are 
the answer required. Hence, 

126* To reduce fractions to their least common denomi- 
nator. 

I. Find the least common multiple o^ all the denominators of 
the given fractions^ and it will he the Ua^t common denominator, 

II. Dioide the least common denominator by the denominator 
of each of the given fractions^ and multiply the numerator by 
the quotient ; tlie products will be the numerators required. 

Ob8. 1. If the example contains compound fractions, whoie or mixed numbers, 
ihey mu:^t first !>« reduced io simple fractious, then all must be reduced to ili<iir 
lowest terms; otherwise the least coumiou mulliple of their denoiu in aton, may 
iiut be the leust cauimon denominator. 

!2. li is evident tbis process does not alter the value of the given fractions : for 
tbe numerator aud deiioutiuutor of each fraction are multiplied by the same 
number, consequently ibeir value remains the same. (Art. 116.) 

14. Kednce f , f , | to the least common denominator. 
2 X 3 X 2=12, the least common denominator. ^. . 

Now 12-i-3=4, and 4x2= 8, the 1st numerator. a\^ // 4 // g 
12-4-4=3, and 3x3= 9, ^\ 2d " SjT^^T^ 



12-4-6=2, and 2x5=10, " 3d " 

Ans. y«5, /^, and if. 



1 " 2 '' 1 



15. Reduce \ and y^ to the least common denominator. 

Ans, f I and J|. 

Reduce the following to the least common denominator: 

16. f, I, and J. 17. ?, J, and f J. 

18- i I7 A> and aV 19- J> i» Tffi a'^d h- 

20. T^f, h i, h and f. 21. ^%, ^\, and 3V. 

22. f»3, JV, and j^. 23. \l |, and jj. 

24. I 5\, and {|. 25. /„ /y, and f|. 

26. 14J-, ?, and 19. 27. 28^, f of J and 45. 

28. f ?- of 4, and 191. 29. JJ, y"^ of 4J, and 63. 

30. Jl of V, and 29J. 31. f|, i » of 17, and 73^. 



QuKBT. — ISG. How reduce fractions to the least common denominator I Ote. 
gXfet this prodfBa alter the value of the given fractious 1. Why not t 
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ADDITION OF FRACTIONS. 

I26»a, If two or more fractions have a common denomina- 
tor, the parts of a unit expressed hy their numerators, are of 
the 8ame value or denomination, (Art. 107. Obs. 8.) Hence, 

When /Tactions have a common denominator, their numerators 
are added like whole numbers, and the result placed over tht 
common denominator, will be the »um of the given fractions, 

.Vbcc— This and t|ie following articles refer to fhiclions which arise rrom Sim- 
)ile Numbers. F'or the iiieihod uf addiDg aud subtracting Fractional Compound 
Numbers, see Arts. 168, 169. 

Ex. 1. A man gave J of a dollar to one of his children, J to 
another, f to another, and | to another: how much did he 
give to all ? 

Suggestion, — "W.rite the frac- Operation, 

tions one after another with the i + f 4-J + |= V» or IJ An», 
sign + between them, and add 

their numerators. Thus, 1 eighth and 2 eighths are 8 eighths, 
and 3 are 6 eighths, and 5 are 11 eighths. He therefof^ gave 
V» or 1| dollars to all. 

2. A man bought \ a barrel of flour at one time, f of a bar- 
rel at another, aud J of a barrel at another: how much did he 
buy in all ? 

Suggestion. — Since these fractions have not a common de- 
nominator, it is evident their numerators cannot be added as 
in the lust example; for 1 half, 2 thirds, and 3 fourths will 
make neither 6 halves, nor 6 thirds, nor 6 fourths. (Art. 22.) 
We therefore reduce them to a common denominator, then 
add their numerators as above. 

When reduced, the fractions Operation, 

become ^f, fj, and Jf. Now 1x3x4=12, 1st numerator, 
placing the sum of the numer- 2x2x4=16, 2d " 

ators 46, over the common de- 3x2x3=18, 8d " 

nominator, the result is |J, which 2 x 3 x 4=24, com. denom. 
reduced to a mixed number be- \\ or ly^ bar. Ant, 

comes Iff, or 1|^. 

QuLBT.— 120.a. How do you add Ihu>Uons which have a eommon denomina* 
lor 1 Explain the reaauo Y 
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127* From these Ulnstrations and principles, we deduce the 

following general 

RULE FOR ADDITION OF FRACTIONS. 

RediLce the /raetions to a common denominator ; add their 
1 'imeratorSy and place the sum over the common denominator, 

Obs. I. Compound fractions must be reduced to simple ones, tokofe And muti 
liunibers to improper fractio!is, aud all of them to a common deiiomiiiaiur, iheu 
add tliem as above. (Art. ItsiS. Obs. 2, 3.) 

i2. In adding mixed numbers, it is generally more convenient to add the wholo 
numbers and fractional parts separatelyt aud iheu unite their sums. 

3. Tlie operation may frequently be stioi tt^nud by reducing the given firactioiia 
to iheir ieaot common denominator^ and adding their numerators. (Art. 126.) 

8. What is the sum of ^ of f , 2|, and 7 ? 

Suggestion, — \ of f=|, 2J=J, and 7=f. Operation, 

Now reducing |, f, and ^ to a common de- l==2V 

nominator as in the margin, and adding 1=11 

their numerators, the result is ^^y, which l=»J»^«. 

is equal to 9^f, or 9/^. Ans, 9i|, or 9y\. 

4. Add f, and f. 6. Add J, i and f. 

6. Add J, j}, and J. 7. Add /_ «, and y^ 

8. Add f , f»i, and f^. 9. Add yV, ?, and f 

10. Add y*j, {, and V». 11. Add J, J, f, and |. 

12. Add i, f , I, and ?. 18. Add |, f of \ and y^. 

14. Add ?, I, J of i and J. 15. Add 4 of 3, f of |, a'nd f . 

16. Add 2|, 6J, and f. 17. Add f of 2, 8|, and 6f. 

18. Add f J, f i, and |J. 19. Add 85{, ff, and f of }. 

20. Add y, 61, 1§, and |. 21. Add 25|, 18|J, and f f. 

22. Add \\ of 85, fi of 8t. 28. Add i|J, f J?, and f? ». 

24. Add 24J, 82?, and JJ. 25. Add 263?, J of ^J of 885f. 

26. A grocer sold 47^ pounda of sugar to one customer, 88 1 
pounds to another, and 68| pounds to another : how much did 
he sell to all? 

27. If you travel 85y*3 miles in one day, 78y''y in another, and 
125} J in another, how far will you travel in all? 

28. If a man buys 8 pieces of cloth, containing 127J yards, 
168y®, yards, and 256 J yards, how much will he then have? 

QuKST.— 137. What is the rule for addition of fractions? Obo, What must ba 
done wiib compound fractionsi, whole aud mixed numt>erH? How oLm can 
aiixvd aumben be added? Uow nuy the operation be shortened 1 
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SUBTRACTION' OF FRACTIONS. 

128* When two fractions have a common denominator, the 
less numerator may he subtracted from the greater, as in whole 
nnmbei's, and the result placed over the common denominator^ 
will be the difference between the fractions, (Art. 126. a.) 

£x. 1. If I bay §^ of an acre of land, and afterwards sell j* 
ii an acre, how much shall I have left ? 

Suggestion. — We w^ite the less fraction Operation, 
after the greater with the sign — between |f — ^^=:^f Ant, 
thera, then taking 19 fifty-sevenths from 
■85 fifty-sevenths, the answer is jf of an acre. 

2. From j of a yard of cloth, take f of a yard. 

Suggestion,— BiuQ/^ these fractions have not a common de- 
nominator, it is plain that one numerator cannot be taken from 
tlie other ; for 8 fourths taken from 5 sixths, will leave neither 
2 sixths, nor 2 fourths. We must, 
therefore, reduce them to a common Operation, 

denominator, then subtract as above. 5 x 4=20 
When reduced, the fractions become 8x6: 
f }, and ^1; and 18 twenty- fourths 6 x 4=24 com. denom. 
from 20 twenty-fourths leave ^y, or |J— ii=/j, or ^ yard. 
1^ yard, which is the answer. 

129* From these illustrations and principles, we deduce the 
following general 

RULE FOR SUBTRACTION OF FRACTIONS. 

Eeduce thefrcustions to a common denominator; subtract the 
less numerator from the greater, and place tlie remainder over 
the common denominator, 

Obs. 1. Ompound tnciionn muit be redaced to Bimple ones, vhole and mixed 
nainbere to improper fracUoiu, and all of them to a common denomiuator, wi 
in addition. 

S. In subtracting mixed nambers, it is sometimes more conrenient to talce the 
fractioual part oftlie lass Trom the fractional part of the greater, then the integral 
part of the less from that of the greater. 

QoKBT.— 139. What is the rule for subtraction of fractions ? Obs. What must 
be done with compound fractiooa, whole and mixed nambersY How else are 
mixed nnmbers subtracted It 
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3. Id •tibtracting a proper fhiction fh>m a whole Dumber, we may borrow a 
Unit and take the Araction from this, then diminish the whole number b> 1. 
(Art. 3d.) 

8. From 9f subtract 6i. 

Suggestion, — Reducing the mixed First operation, 
numbers to improper fractions, then to 9|= Y, and ^^=^^, 
a common denominator, they become 5^=y, and y = ^^. 
V, and ','. Subtracting the less from ^ -t-^^=^^, or ^Ans. 
tlie greater, we have ^*, or 4j. 

Or, reducing the fractional parts to a Second operation, 
common denominator, then subtracting the 9f=9f. 

numerator of the Jess from that of the 5J=5J. 

greater, the result is 4{, the same as before. Ans, 4^. 

(Art. 129. Obs. 2.) 

4. From | take f 5. From |f take ^. 

6. From ^ take f 7. From |f take f 

8. From |} take -jW 9. From ^ take yV 

10. From -^j take ^V H- From f take ^. 

12. From fj take f J. 13. From 4 J take /y. 

14. From 8J take 5f. Ans, 2|. 

15. From 12| take 7|. 16. From 15? take 9i. 
17. From 25f take 17J. 18. From 37* take 19J. 

19. From 2 take §. ^n«. J, or If. 

20. From 6 take f. 21. From 65 take 25yV 

22. From f of f take i of f 23. From | of J take } of ^, 
24. From f of 10 take f of 6. 25. From J of 24 take J of 27. 

26. A man bought a wagon for 85 1 dollars, and a sleigh for 
69 J dollars : how much more did he pay for one than the 
other ? 

27. A man having 246^ acres of land, sold f of 195 acres : 
how many acres did he have left ? 

28. If from a piece of cloth containing 125^ yards, you cat 
S-^tV yards, how many yards will be left? 

29. From 563} pounds, take ^ of 260J pounds. 

80. From 1678f bnshels, take f of ij of 856 bushels. 

81. From f of J of 256 miles, take J of 33 miles. 

82. From | of | of 885} rods, take 4 of 67 J rods. 

83. From |J of ^5 of 678$ tons, take }| of 216^ tons. 



QciC9T.~~ln whai other maimer ii a fraclloa auhlracied from a whole number I 
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MULTIPLICATION" OF FRACTIONS. 

130* We have seen that malti plying by a whole number^ is 
taking the multiplicand as man}' times, as there are units in the 
multiplier. (ArL 45.) On tlie other hand, 

If the multiplier is only a part of a an it, it is plain we must 
take only a part of the multiplicand. That is, 

131 • Multiplying hy a fraction is taking a certain portioit 
4^ the multiplicand as many times^ as there are like portions of 
a unit in the multiplier » Thus, 

Multiplying by |, is taking 1 half of the multiplicand once. 
Thus, 6 X ^=3. (Art. 104. Obs.) 

Multiplying by ^, is taking 1 third of the multiplicand once. 
Thus, 6 X J=2, 

Multiplying by f, is taking 1 third of the multiplicand twic^. 
Thus, 6 X 1=4. Hence, 

Obs. ]. To And a haJf of a number, divide it by 2. 

To find a third o'a number, divide it by 3. 

To find a fourth of a nuroher, divide it by 4, Ace. 

2. irt\^ multiplier 'n a unit or 1, the product is equal to the multiplicand; if 
Cite mulUpliur U greater than a unit, the product is greater than the multipli- 
eand ; and if the multiplier is 1ms than a unit, the product is less than the mui- 
Cipllcand. (Art. 45.) 

Case I. — Multiplying a fraction and whole number together. 

^ Ex. 1. If a bushel of corn is worth | of a dollar, how much 
are 6 bushels worth ? 

Suggestion. — Multiplying the numerator of Operation, 

the fraction |, which denotes the price of 1 lx5 _5 

bushel, by the number of bushels, it gives |, 2 ~2* ^* 

which is equal to 2^ dollars. Ans, 2J dolls, 

2. If 1 yard of silk costs } of a dollar, how much will 4 yards 
cost? 



QuKST.— 130. What U meant by multiplying by a whole number ? 131. By a 
fraction ? By 1 ? By ^ 1 By | ? By §? By ^ ? Obs, How do you find a half 
of a number? ~ A third ? A foiirlh ? An eighth ? A hundr»;dth ? If the mtiU 
tiplier is a unit or 1, what is the product equal to? When the multiplier is 
greater than 1, howls the product compared with tho muitipiicandl When 
less, bow? 
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Suggestion, — ^We have seen, that dividing the Operation, 
denominator of a fraction by any nnmber, nini- ^ _^^ 
tiplies the value of the fraction by that nura- 8-5-4""2' ^^ 
her. (Art. 114.) Instead of multiplying the 7 
numerator, we may, therefore, divide the de- 2^^ ^oUb, 
nominator by the whole number, and the re- 
sult is f , or 8^ dollars. Hence, 

> 132* To multiply b. fraction by a «?u>le number. 

Multiply the numerator of the fraction "by the whole number^ 
and write the product over the denominator, 

Or^ divide the denominator by the wTiole number^ when thi$ 
can be done without a remainder, (Art. 114.) 



Obs. 1. A fraction is multiplied into a number eqwU to it» demminnUr by i 
tding the denominator. Thus ^ x 7=4. (Arts. 89, 91.) 

3. On the same principle, a fraction is multiplied XnXo any factor in ita dtnem' 
inaior, by canceling that factor. Thus, -^^ x 3=|* (Arta. 91, lU.) 

3. Multiply ,«^ by 8. 4. Multiply } by 12. 

6. Multiply y«y by 18. 6. Multiply if by 10. 

7. Multiply -ft by 6. 8. Multiply | by 12^ 
9. Multiply J by 10. 10. Multiply } by 15. 

11. Multiply I by 2. 12. Multiply i| by 6. 

18. Multiply ff by 9. 14. Multiply || by 25. 
15. Multiply II by 86. 16. Multiply ^f by 120. 
17. Multiply f fj by 25. 18. Multiply ||5 by 50. 

19. Multiply 9^ by 5. 

Suggestion. — ^In this example we have a mixed Operation^ 
number to be multiplied by a whole number. Now, 9^ 

5 times \ are 4» which are equal to 2 and -J. Set J^ 

down the \, 5 times 9 are 45, and 2 make 47. Am, 47^ 
Hence, 

133i To multiply a mixed nuniber by a whole one. 

Multiply the fractional part and th&w?u>le nuniber separately ^ 
and unite the products. 



QuK8T.~]33. How multiply a fraction by a whole number? Obt, How la a 
fhiclloo multiplied by a number equal to ita denominator t How by any fkctor 
ia it» daoomiuator? 133. Uuw multiply a mixed number by a whole one? 
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20. Multiply 15f by 7. Ans, llOJ. 

21. Multiply 25J by 10. 22. Multiply 48^ by 8. 

23. What will f of an acre of land cost, at 26 dollars per 
acre? 

Suggestion, — ^Multiplying by f , wc have Mrst operation. 
seen, is taking 1 third of the multiplicand 8)26 dollars. 
twice. (Art.. 131 .) Now 1 third of 26 is 8| ; ^8| 

and 2 thirds is 2 times as much. 2 times f ^ 

are }, equal to 1 and j^; and 2 times 8 are 16, An$, 17} dolls, 
and 1 makes 17. Ans. 17 J dolls. 

Or, we may first multiply the whole nura- Second operation. 
ber by the numerator, and then divide this 26 dollars, 

product by the denominator ; for one third 2 

of two times 26, is obviously the same as 8)52 

two tirnes one third of it. Hence, ^u^, "17I dolls. 

131* To multiply a tohole niumber by h fraction. 

Divide the wlwle number hy the denominator^ and multiplg 
the quotient hy the numerator. 

Or, multiply the whole number hy the numerator^ and divide 
the product hy the denominator, 

Ong. 1. When the wholt number cannot be divided by the denominator wi!lw 
out a remainder, the latter lueihod is generally preferred. 

ft. Since the product of atiy two numbers is the same, wbicj^eTer is taken for 
the multiplier, the fraction may be taken for the multiplicand, and the wboI» 
aomber for llie multiplier, whenever it is more convenient. (Art. 47.) 

24. Multiply 28 by f Ans, 13|. 

25. Multiply 24 by |. 26. Multiply 27 by |. 
27. Multiply 85 by f 28. Multiply 41 by }. 
29. Multiply 45 by J. 80. Multiply 65 by -A.* 
81. Multiply 72 by ^, 82. Multiply 93 by ^. 
88. Multiply 25 by 8-t. 

Suggestion, — In this example it is required to Operation. 
riultiply a whole by a mixed number. We first 2)25 

ijinltiply 25 by 8, then by ^, and the sum of the _^{ 

products is 87^. To find a half of a number 75 

we divide the number by 2. (Art. 181. Qbs. 1.) }H 

Hence, -^^-^ ®'^i- 

QinesT^— 184. How mtMKpij a wnoliB nundMt Vy t^ tttcMLOb^ 
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13i*a. To multiply a whole by a mixed number. 

Multiply first by the whole number^ then by the fraction^ and 
add the products together. 

84. Multiply 27 by 3J. ' Atia. 90. 

85. Multiply 63 by lOf. 86. Multiply 75 by 12f. 

Cask II. — Multiplying a fraction by a fraction. 

87. A man owning | of a ship, sold f of what he owned. 
What part of the iship did he sell ? 

Analysis. — J of § is /y ; for, multiplying tlie denominator by 
any number, divides the value of the fraction. (Art. 113.) 
Now 8 fifths of f is 3 times as much; and ryX3=Y'j, which, 
reduced to its lowest terms, is f. Ans. 

Or, we may reason thus : Since he owned f, and sold f of 
what he owned, he must have sold | of f of the ship. Now | 
of f is a compound fraction, whose value is found by multi- 
plying the numerators together for a new numerator, and the 
denominators for a new denominator. (Art. 123.) 

Multiplying the two numerators to- Operation, 

gether, and the two denominators, the f xi=TV> ^'' I -^'''* 
result is y^^, which reduced to its lowest terms, becomes {. 
Hence, 

135i To multiply b, fraction by 2^ fraction. > 

Multiply the numerators together for a new numerator^ and 
the denominators together for a new denominator. 

Obs. 1. The reason of this rule may be thus seen: Multiplying the numeratcr 
of thu multipiicaud by the numerator of the mulllplier, the pmduct is as many 
tiineA loo large iis there are units in ilie denominator of the multiplier. I'o correct 
thii<, wo multiply the two denominators together. (Art. 113.) Thus, in the ex> 
ample above, multiplying ^ by 3, the result |, is 5 times too large ; for we wished 

to And a fifth part of 3. We therefore take a fifth of § by multiplying the de« 
rn iiiimtor by 5. 

2. The process of multiplying one fraction by another, is the same as thai of 
re<iucing compound fractions to simple ouea. (Art. 1*13.) 

88. Multiply \ by ?. Ans. ti=7- 

39. Multiply -? by f . 40. Multiply J by |. 

41. Multiply ^j by {. 42. Multiply |§ by }. 

™ ■ I- ■ ■ — .. . I - - III ■ - - ■■ ^ ■ — ■ ■ ■ ■ -■■■■■ I ■ ■^ — ■ ... » ■ I .11^ 

QuKST. — ]34.a. How multiply a whole by a mixed number? 135. How is « 
fraction multiplied by a fraction? Obs, Explain the reason of the rula. To 
What is theprooesM o/ multiply iug uue fraction by another similar? 
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Contraction hy Cancellation, 

45. Maltiply | and | and | and | together. 

Suggestion. — Since the factors 3 and 4 Operation, 

are common both to the numerators and 12$^ 2 

denominators, we m&y cancel them, and 7 5 4^ 5^^ 35 
multiply the remaining factors together J^ns, A. 

as in reducing compound fractions to sim- 
ple ones. (Art. 124.) Hence, 

IS6i To multiply fractions by Oaxoellation. 

Cancel all the factors common to the numerators and denom^ 
inators; then multiply the remaining facUyrs together as in the 
rule above. (Art. 135.) 

Ob8. ]. Tbe reason of this contraction is manifest from tli« fact, that it divides 
tilt) product of the numerators and that of tbe denominators by tbe same nuui- 
bers, and therefore does not alter the value uf the answer. (Art. 116.) 

3. Care must be taken that tbe factors canceled in the numerators are $xatUf 
equal tu those canceled in tiie denominators. 

44. Multiply J by |, Ans, f . 

46. Multiply f by ^ and f. Ans* j^ 

46. Multiply j% by f and ^. 

47. Multiply f by j^^ and ^ and |f. 

48. Multiply l^ by f| and § and } and f. 

49. Multiply $| by y^ and ^ and ^ and f . 

60. Multiply 7^ by 3J. 

Suggestum. — ^Reducing the mixed numbers to Operation, 

improper fractions, 7|=V, and 3J=V; then yxy='|" 
multiplying them together, the result is '|®, or Ans, 26. 
26. Hence, 

137* To multiply a mixed number by a mixed number. 

Reduce the mixed numbers to improper fractions^ and proceed 
as in multiplying a fraction by a fraction, (Arts. 135, 136.) 

61. Multiply 9f by 1\, 62. Multiply 28| by 17f. 
63. Multiply 86} by 23f. 64. Multiply 98} by 46J. - 

QuKMT.— 136. How multiply fractions together by cancellation ? Obs. How 
does it appear that this process will give the true answer? What is necessary 
to be observed with regard to canceling faciont 1 137. How multiply a mixed 
number by a mixed number f 
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137«a. The preceding cases may be snmmed up in the 
following general 

RULE FOR MULTIPLICATION" OP TRACTIONS. 

Beduce whole and mixed nurnbera to improper /raetums, then 
canceling the common factors^ multiply the remaining numera* 
tors together and the remaining denominators, and the resuU 
vill he the answer required, 

EXAMPLES FOB PBAOTIOB. 

1. What will 12 bashels apples cost, at ^ of a dollar a bnshel ? 

2. If a bashel of wheat weighs f of a hundred weight, how 
much will 10| bushels weigh ? 

3. If a man earns J of a dollar per day, how much can he 
earn in 12 J days? 

4. If a family consume ^^ of a barrel of flour in a week, how 
much will they consume in 15^ weeks ¥ 

6. If I burn } of a cord of wood in a month, how much shall 
I burn in 12^ months ? 

6. If a man can reap |^ of an acre of grain in a day how 
many acres can he reap in 29 f days? 

7. If a pound of powder is worth 6 shilhngs, how much are 
7| pounds worth ? 

8. If a gallon of oil is worth 7 shillings, how much are 8} 
gallons worth ? 

9. When beef is 10 dollars a barrel, how much will 9} 
barrels cost ? 

10. What will } of a firkin of batter cost, at 15| dollars a 
firkin? 

11. At { of a dollar a cord, how much will the sawing of 
20 j cords of wood amount to ? 

12. What cost 16 pounds of cheese, at 8| cents a pound ? 
18. What cost 9 dozen of eggs, at 12^ cents per dozen? 

14. What cost 15§ yirds of cambric, at 15 pence per yard? 

15. What cost 11 J cords of wood, at 1| dollar per cord ? 

16. At 12^ cents a pound, what cost 2§ pounds of pepper? 

17. At 5 shillings a pound, what cost 12 J pounds of tea? 

18. What cost 16 pounds of starch, at 22^ cents per pound ? 

Qvkmt.'^IX/m, What is thejcooeral rul« for mulUpUcotioB of frQiOtUMi«t 
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19. What cost 18 ounces of nutmeg, at 16| cents an ounce? 

20. At 12 J cents a yard, wlmt will 17 yards of cotton cost 7 

21. At 3f^ dollars a yard, what cost 15 yards of broadcloth ? 

22. What cost 15 J yards of ribbon, at 10 cents per yard? 

23. What cost 22 penknives, at ^ of a dollar apiece ? 

24. At i^j of a dollar a yard, what cost S} yards of lace? 

25. At I dollar a yard, what will 9} yards of muslin cost? 

26. At i dollar a bushel, what cost y^ bushel of wheat ? 

27. What will ^ pound of tea cost, at | of a dollar a pound? 

28. What cost 66 bushels of apples, at 18J cents a bushel? 

29. At 62^ cents a yard, what cost 12^ yards of balzorine ? 

80. What cost 18^ yards of lace, at 16^ cents per yard ? 

81. What cost 13 bushels of oats, at 18J cents a bnshel? 

82. What cost 81| yards of sheeting, at } dollar per yard ? 

83. At 1^ dollar a qaart, what cost 18| quarts of cherries ? 

84. At 3| shillings a yard, what cost 7^ yards of gingham ? 

85. What cost 14| bushels of potatoes, at 18 J cents a bushel ? 

86. At 7$ shillings a yard, what cost 8| yards of silk ? 

87. At } dollar a bushel, what cost 47f bushels of pears ? ^ 

88. What cost 63J pounds of sugar, at 9| cents per pound ? 

89. What cost 22 J yards of velvet, at 3| dollars a yard? 

40. What cost 39 J yards of calico, at If shillings a yard ? 

41. What cost 25| pounds of figs, at 15^ cents a pound? 

42. What cost 35| cords of wood, at 18| shillings per cord ? 

43. What cost 175^ bushels of corn, at f of a dollar a bushel ? 

44. What cost 38 J tons of hay, at 15} dollars a ton ? 

46. At 42 J miles a day, how.far can you travel in 17| days? 
46. Multiply 85ff by J of 19. 47. Multiply 126 by | of 33. 
48. Multiply Iff by 141. 49. Multiply 69J by f?. 

60. Multiply 46J by 31}. 51. Multiply |J by f of 34. 

62. Mult. I of J by f of J. 63. Mult. ? of 9 by f of 7. 
64. Multiply I of 31 by 17J. 65. Mult. | of 18:^ by f of 24J, 
66. Multiply 16f by J of 6. 57. Multiply } of 8f by |f . 
68. Multiply } of 91 by 8 J. 69. Multiply 146 J by {Jof f J. 
60. Mult. 256J by ^ of 25f 61. Mult. 217i by § of f of a 
62. Mult. 316JJ by j% of 38. 63. Mult, f ff by 4 of Ji|. 
64. Mult. ^ by y^^ of f^f . 65. Mult. 468^^ by f of H. 

66. Multiply J of f of ^ of JS of 11 by } of | of 46. 

67. Multiply 4 of ^ of f § of 1 of 29 by ij of -^ of ■^. 

68. Multiply { of JJ of ,V of 16^ by f J of l\ of ^ of 4A. 
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DIVISION OF FRACTIONS. 

Case I. — Dividing a fraction hy a whole number, 

Ex. 1. If 3 bnsbels of oats cost ^ of a dollar, what will 1 
bushel cost \ 

Suggestion. — 1 is 1 third of 3 ; therefore, 1 Operation, 
bushel will cost 1 third part as much as 3 f-r-8:=f ^tw. 
bushels. Now, dividing the numerator of the 
fraction 4 by 3, and setting the quotient over the denominator, 
the result ?, is the answer required. 

2. If 4 yards of calico cost | of a dollar, what will 1 yard 
cost? 

Suggestion. — ^In this case we can- Operation, 

not divide the numerator by 4, with- 6,6 6 . 

* ' « T — — Qj" — _ Jkntt 

oat a remainder. We therefore mul- 6 6x4' 24 ' 

tiply the denominator by the 4, which 
divides the fraction. (Art. 118.) Hence, 

I38« To divide a fraction by a wliole number. 

Divide the numerator hy the whole number^ when it can fttf 
done without a retnaind-er. Or^ if this cannot be done^ 
Multiply the denominator by the whole number, 

8. Divide f by 3. 

First Method. Second Method. 

|-i.3=f, or J. Ans, |-^3=^\, or J. AnM, 

.4. Divide jf by 6. 6. Divide |J by 8. 

6. Divide »/ by 7. 7. Divide |f by 12. 

8. Divide U by 9. 9. Divide J| by 8. 

10. Divide ^ by 25. 11. Divide J|} by 30. 

Case II. — Dividing a fraction by a fraction, 

12. At i of a dollar a pound, how many pounds of honey 
can be bought for f of a dollar ? 

QuxsT— 138. Buw Is a fraction divided by a whole number? 
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Suggestion, — Since J of a dollar will bny 1 Operation. 
pound, I of a dollar will bny as many pounds J-t-|=3 
as J is contained times in J. Now 1 fourth Ana, 3 pounds, 
is contained in 3 fourths 3 times ; that is, di- 
viding one numerator by the other, the quotient is 8. There- 
fore, J of a dollar will buy 3 pounds. 

13. At j of a dollar a bushel, how much barley can le 
bought for J of a dollar? 

Svggestion. — Since these fractions have First operation, 
different denominators, the parts denoted |=Tf 

by their numerators are of different value; 3=iV 

consequently one numerator cannot be di- i|-5-^=li- 
vided by the other. We therefore reduce 

them to § common denominator ; then Second operation, 

divide the numerator of the dividend by f-!-|=iX ?=V-. 

the numerator of the divisor as above. Ans, V, or 1} bu. 

Obs. Alter the fractions are reduced to a common denominator, it will be per- 
ceived tliat no uxe is made of tlie common deiiumiimtur itself. In practice, 
therefore, we simply multiply the numerator of tiie dividend by the denom^ 
inator of the diviwr, and the denominator of tlie dividend by tiie Numerator of 
the divisor, as in reducing fractions to a commdn denoiuiuator. Or, what is tlte 
fame in effect, we invert the divisor as in the sec. operaliou, and proceed as ia 
multipiicaiion of flracliona. (ArL 135.) Hence. 

139t To divide sl fraction by a fraction, 

I. If the given fractions have a common denominator^ divids 
the numerator of the dividend by the numerator of the divisor, 

II. WJien the fractions have not a common denominator^ in- 
vert the divisor^ and proceed as in multiplication of fractions, 

Obs. 1. Compound fraetiont must be reduced to simple ones, and mixtd nun^ 
bers to improper fractions. 

S. WIten two fractions have a eemmnn denominator^ it is plain one numerator 
can be divided by the ot/ury as well as one lehofe number by another ; fur the 
parts denoted by thoir niimcratoni, are of the same kind or valve. 

3. When the fractions do not have a common denominator, the reason that in- 
verting the divisor, and proceeding as iu multiplication, will produce the tries 

QvcsT. — 139. How is one fraction divided by another when they have a com- 
mon denominator? How, when they have not a common denominator? Obs, 
What must be done with compound fractions and mixed numbers ? When frao 
tions have a common den* minator, how does it appear that dividing one Uii> 
merator by the other will give the true answer 1 
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«iwwer, is beeaoae this p rooeas, in effintt, redoees the two firaetiom to a emmmmi 
dtnomiiuitor^ then the numerator oT the diridend is dirided by the numerator 
of the rii visor. 

We do not multiply the two denominators together for a common denomina* 
Cor ; for no use is made of a common denominator when found. 

The object of inverting the divisar is simply fur coHvemience in multiplying. 

A'ote.— To invert a fraction is to put the numerator. in the place of the deoom- 
Inalor, and tiie dendhiinatiir in the place of the numerator. 

139ta. The reason of the preceding rule may also be ex* 

plained in tlie following manner : 

Dividing the dividend J by 2, the quo- Operation. 

tient is |. (Art. 113.) But it is required H2= J 

to divide it by only } of 2 ; consequently | } x 5=-'j* 

is 5 times too small for the true quotient. And J^=:1J Ans. 
To correot this, we multiply | by 5, and the 
result will be the answer required. Now |x5=-V^, or IJ, Ans, 

14. Divide f of 4 by 11 

Solution,^ of ^=^, and 1 J^f . Now ^ x |=i}. Aru. 

15. Divide 7i by 2}. Ans. 3 J. 

16. Divide 13^ by f. 17. Divide 4 by If 
18. Divide §4 by JJ. 19. Divide H by J|. 

Contraetion hy Cancellatioru 
20. Divide i of i by ^ of f . 

Suggestion, — We may arrange the numera- Operation, 
tors, (which answer to dividends,) on the 
right of a perpendicular line, and the denom- 
inators, (which answer to tlie divisors,) on 
the left ; then canceling the factors 3 and 2, 
which are common to both sides, (Art. 91.) 8 | 5="f An*, 
we multiply the remaining factors in the nu- 
merators together, and those remaining in the denominators* 

^ , 1 5 1 2 1 6 JS J 5 , 
Or, thus: ^of-^-of^^^of-^-of^=-,An.. 



QuKST.— Wlien the fractions have not a common denominatt^r, how does it 
appear that inverting the divisor and proceeding as in multiplicution will give 
the true answer ? What is the object of iuvertiJtg the divisor Y A*«te. What if 
AMMi/ bj^ Jarerting a (tactitm 1 
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140« Henoe, to divide fractions by CaneeUati&n, 

Incert the divigor^ then cancel the /acton common to the nu- 
meratora and denominators^ and proceed ae in multiplicaticn 
qf/raetions, (Art. 136.) 

Obs. 1. Beforo arranging the terms or the dirlaor for eaneellaUon, It is alwajt 
ttecessary to ioTert them, or soppose diein to be inverted, e 

S. The reason of this contraction is manifest flrom the fl&ct, that it simply df- 
▼ides the numerator and denominator of the quotient by the aame numben, and 
therefore does not alter its value. (Art. 116.) 

21. Divide 4^ by 2J. Ans, 2. 

22. Divide ^ of 6 by ^ of 4. 23. Divide ^ by J of V- 
24. Divide } of |f by J of ^. 25. Divide ^ of | by f 
26. Divide J of 16 J by 4f . 27. Divide J by f f of A- 
28. Divide f by ^\ of 2f . 29. Divide 25J by J of 26. 

Gabs III. — Dividing a whole number hy a fraction, 

80. A mercbaDt sent 12 barrels of flonr to supply some des- 
titute people, allowing f of a barrel to eacb family. How 
many families shared in his bounty ? 

Analyeis. — If | of a barrel supplied 1 fam- First operation. 
!ly, 12 barrels will supply as many families -'|^x|=^ 
as I is contained times in 12. Reducing the ^=18 Ana. 
dividend 12 to the form of a fraction, it be- 
comes -^ ; then inverting the divisor, we proceed as in dividing 
a fraction by a fraction. 

Or, we may reason thus : | is contained Second cperation. 

in 12, as many times as there are thirds in 12 

12, and 12x3=36. Now, 2 thirds are _8 

contained in 12, only half as many tunes 2])86 

as 1 third; and 86-^-2==18. (Art. 86.) Am/ISfmi. 
That is, we multiply the whole number 
by the denominator, and divide the product by the numer- 
ator. Hence, 



QcKST.— 140. How divide fractions by eanoellAtion? Obs. YiThat must 1m 
d<»c to the divisor twfore arranging its terms ? How does it appear that thll 
cootraetiuu gives the true answei^ t 
TP. * 
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lilt To divide a whole nnmber by a /raction, 

JReduee the whole number to the form of a fraction^ and pro- 
teed according to the rule for dividing a fraction by a fraction, 

Or^ multiply the whole number by the denominator^ and di- 
vide the product by the numerator, 

Obs. When tbediriaor is a mixed number, it mnaibe rednoed to an improper 
fincttoo, then proceed as above. 

81. Divide 120 by 8|. ^rw. 83J. 

82. Divide 35 by |. 83. Divide 47 by |. 
84. Divide 166 by J. 85. Divide 237 by |J. 
86. Divide 475 by 128f. 87. Divide 643 by 241J. 

Ul»a. The preceding cases may be summed np in the 
foUovring general 

BULK FOR DIVISION OF FRACTIONS. 

Reduce compound fractions to simple ones^ whole and mixed 
nunibers to improper fractions ; then invert the divisor^ and 
proceed as in multiplication of fractions, (Art. 137.a.) 

EXAMPLES FOB PBAOTIOB. 

1. At } dollar per bnshel, how many bnshels of pears can be 
bought for 65 dollars? 

^ 2. At J of a penny apiece, how many apples can be bought 
for 78 ptnce? 

8. At ^^ of a dollar a pound, how many pounds of tea will 
87 dollars buy ? 

4. How many bushels of wheat, at 1 j dollar a bushel, can be 
purchased for 215 dollars? 

5. How many gallons of molasses, at 2^ dimes per gallon, 
will 810 dimes buy? 

6. How many yards of satinet, at 1§ of a dollar per yard, 
can be purchased for 120 dollars? 

7. At 4| dollars per yard, how many yards of cloth can be 
obtained for 25^ dollars ? 

8. At 6 J cents a mile, how far can you ride for 62^ cents? 



QuisT.— 141. How is a whole number divided by a fhution? 06«. How by a 
mixed number f 141m, What is the geoeroi rule for division of fractioos 7 
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9. At 12| cents a pound, how many poimds of flax will 67} 
cents buy ? 

10. At 16} cents per pound, Low many pounds of figs can 
you buy for 87| cents ? 

11. How many cords of wood, at 6| dollars per cord, will it 
take to pay a debt of 67^ dollars ? 

12. How many barrels of beer, at 11| dollars per barrel, can 
be obtained for 95| dollars ? 

13. A man Sought 15| barrels of beef for 124f dollars, how 
much did he give per barrel ? 

14. A man bought 18| pounds of sugar for 94^ cents: how 
much did his sugar cost him a pound? 

16. A lady bought 15| yards of silk for 145^^ shillings : how 
much did she pay per yard ? 

16. Bought 15^ baskets of peaches for 24} dollars: how 
much was the cost per basket? 

17. Bought 30} yards of broadcloth for 181 J dollars: what 
was the price per yard? 

18. Paid 375 dollars for 125 J pounds of mdigo: what was 
the cost per pound ? 

19. How many tons of hay, at 16} dollars per ton, can be 
bought for 196} dollars ? 

20. How many sacks of wool, at 17} dollars per sack, can be 
purchased for 1500 dollars ? 

21. How many bales of cotton, at 15} dollars per bale, can 
be bought for 2500 dollars? 



22. D 
24. D 
26. D 
28. D 
80- D 
82. D 
84. D 
86. D 
38. D 
40. D 
41. 
42. 
43. 
44. 



D 
D 
D 
D 



de 145^ by 16. 
de 8526 by 45^. 
de 85?3 by 18J. 
de § of jS by 6}. 
dey»jOf30by 19. 



23. Divide 16} J by 25. 

25. Divide 12563 by 68f}. 

27. Divide 105,^ by S2^%. 

29. Divide ^ of 16 by f of J. 

31. Divide?of jby 21. 
de JL of ij by I of 31. 33. Divide /^ of ^ by J of |. 
de 4| by | of 12. 35. Divide 228} by } of 51. 

de if by 18}. 37. Divide f of | by 48. 

de 25} by } of 7. 39. Divide 42} by $ of 53}. 

de5offofWof|ofiJby?ofiJ. 
de ^ of J of H of A by }f of If of 18. 
de }J of }| of 67 by J} of f } of 25. 
de f? of J} of 41} by §1 of J} of 81. 
de a of f^ of St of 82} by Jf of ^^ of 4^, 
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COMPLEX FRACTIONS. 

142* From the definition of complex fractions, and tbe man- 
ner of expressing them, it will be seen that thej arise from 
dvmion of fractions. (Art. 108.) 



1. Bednce f to a simple fraction. 



Suggestion. — Since the numerator of a Operation, 



a 



i 



fraction answers to the dividend, and the 

denominator to the divisor, the operation is 

the same as dividing f by }. We therefore f-f-f =f x |, or |w 

invert the denominator J, and then mnlti- 

ply the numerators together, and the denominators, as in di- 

viding a fraction by a fraction. The result f, is the answei 

required. Hence, 

143* To reduce a complex fraction to a simple one. 

Consider the denominator as a divisor^ and proceed cu in di 
vision of fractions. (Art. 189.) 

2. Beduce g| to a simple fraction* An$. {}« 

8. Beduce ^. 4. Beduce ^. 

Of o 

6. Beduce |. 6. Beduce^. 

f 6 

8 94 

T. Beduce -rr. ' 8. Beduce c|. , , 

9. Beduce -^. 10. Beduce 7—. 

64 124 

11. Bedr -> ^. 12. Beduce |4. 



rJ5J- If 

^. ' 14. Beduce -^. 

J 4To 



QuBHT.— 142. From what do complex firactlons arlae? 143. How redooe 
to siapJe ika^lotu f 
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114* To add, subtract, mnltiplj, or divide complex frao- 
tions. 

Beditce them to simple ones^ then proceed according to th^ 
rules of Simple /Tactions, 

JWtc— Tf the following examples dre foand too difflcult ftf bcginneny thejcaA 
b« omitied Ull review. 

1. Add ^ and ^. 2. Add |f and ||i. 

„ »:.:.12? , 22} . ... 61i} , m 

8. Add jg| and ^. 4. Add ^^ and -|. 

is. From g| take ||. «. From gi take ^. 

7. From ^ take ^. 8. From — take 3^. 

0. Mnltiply || by^. ^^0. Multiply i| by jg. 

11. Multiply P by 5. 12. Multiply ?! by ||. 

5 1 2 . y' 2 3 

18. Multiply^ ''^^y^^ ''^*' M°'«piy3 x 3 ^y f 

15. Dividel|!byg|. 16. Divldegl|by|. 
17. Divide gfbyfl. ^18- Divideg|by??|. 

19. Multiply the sum of ^ and §-^ by g| . 

20. "What is thequotient of ^ divided by ^of ^. 

~fel. Divide the product of ||| into ^ by ^. ■ 

443 17 92i 

V22. Find the ram of J of ||» f of ^,, and } of^. 

(23. Divide gt of 119 J by ?g of I of I of p. 



auBST.— 144. How do yoa add, aubtract, multiply, or divide complex Orao* 
iloaaf 



K 
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EXERCISES IN FRACTIONS. 

1. A man bought 3 pieces of cloth, one of which contained 
452 y&i'ds, another 63 1 yards, and the other 56^ yards : how 
many yards did he buy ? 

2. If you travel 852 miles in one day, 95 f| miles the second, 
and 115yV miles the third day, how far will you travel in all? 

3. What is the sum of ^ of ^ of 6, 75^, 163f |, and 185fj ? 

4. What is the sum of 69f , f of 360, f of f of 46|, and 76f ? 

5. A man having 178^ acres of land, sold 87J acres : how 
many acres had he left ? 

6. A young man having 685} dollars, lost 263| dollars by 
gambling : how much did he have left? 

7. If I buy IJ of a ship, and sell f of what I buy, how much 
shall I then own ? 

8. A miller having 675 barrels of flour, sold 17 barrels more 
than J of it: how much did he have left? 

9. What will 175 J gallons of oil cost, at 1| dollar per gallon? 

10. What cost 78| boxes of sugar, at 24| dollars per box ? 

11. What is 29 times J of 14641 ? 

12. What is the product of | of J of | of 23 into f of 45f ? 
18. If you pay 125f dollars for 89f baskets of peaches, 

how much is that per basket ? * 

14. If 213f barrels of beef cost 1835J dollars, how much is 
that per barrel ? 

15. How many times is f of J of 32 contained in 563 J? 

16. How often is 27J contained in J of J of 84f ? 

17. What is the sum of 156 J and 83f ? What is their dif- 
ference? 

18. What is the product of f of f of 156, and llf ? What is 
the quotient ? 

19. What is the sum, difference, product, and quotient of 
263f, and 75J? 

20. What cost 35| cords of wood, at 3f dollars a cord ? 

21. What cost 68|^ tons of coal, at 6| dollars a ton? 

22. At 17| dollars per week, how much will it cost a family 
to board 43| weeks ? 

23. A drover bought 45 cows, at 19f dollars apiece, and 
68 oxeDf at 89§ dollars : b^w much did he pay for both 9 
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24. If from I of ^ of 78| miles, you ^subtract j of f of 16 J 
miles, bow many miles will be left ? 

25. If yoa divide 87| by IGf, and multiply tbe quotient by 
27f , what will the product be ? 

26. If the sum of 87f| and ll7if is divided by their differ- 
ence, what will be the quotient ? 

27. If the difference between 914 ^^^ 65| is multiplied by } 
of the former, what will be the product? 

28. If you pay 188^ pounds sterling for 168 J tons of Liver- 
pool coal, bow much is that per ton ? 

29. A merchant paid 1468| pounds sterling for 178^ pack- 
ages of goods: what was that a package ? 

80. If you pay J of ^ of 4| cents apiece for pears, how many 
can you buy for f of | of 18f cents ? 

31. What number must be taken from 185{f, that the dif- 
ference may be 68 ? 

82. What number must be taken from 256 ^|, that the re- 
mainder may be 116f ? 

88. By what number must 12f be multiplied, that the pro- 
duct may be 56 ? 

84. What number must be multiplied by 15 1, that the pro- 
duct may be 56| ? 

85. What number must be divided by 28f, that the quotient^ 
may be 85 ? 

86. What number must be divided by 87|, that the quotient 
may be f of 4 of 8 ? 

87. What number must be added to 26|, and the sum mul- 
tiplied by 7|, that the product may be 496 ? 

88. Bought a piece of silk containing 96 J yards, and having 
used f~of it, sold f of the remainder, at 1} dollar a yard; the 
remnant was put at } dollar a yard : how much did the parts 
Bold come to ? 

89. A man having 56| tons of hay, sold § of it at 10| dol- 
lars per ton, and the remainder at 9J dollars : how much did 
be receive for his hay ? 

40. A grocer bought 84| barrels of flour, at 5f dollars per 
barrel, and sold it at 6| dollars per barrel : how much did he 
gain? 

41. What number must be multiplied by 45|, that the pro- 
duct may be 17^ times 123|? 
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SECTION VII. 

COMPOUND OR DENOMINATE NUMBERS. 

Abt. 145* Simple Numbers are those which express uniU 
of the same hind or denomiimtion ; as one, two, three ; 3 pears^ 
5 feet, 7 roses, &o. 

GoMPOimD Numbers are those which express nnita of differ' 
ent hinds or denominations ; as the divisions of money, weight, 
and measure. Thus, 6 shillings and 7 pence ; 7 feet and 8 
inches, &a, are compound numbers. 
JVU«.— Compoaod Numbers are firequenfiij called DenomiiuU$ Jfumbtr*. 

FEDERAL MONEY. 

1I6< Federal Money is the currency of the United States. 
Its denominations are Eagles^ dollars^ dimes, cents, and mills. 

10 mills (m.) make 1 cent, marked ct, 

10 cents " 1 dime, " d. 

10 dimes " 1 dollar, " doll or $. 

10 dollars " 1 eagle, " £!. 

Ob8. Federal Money was establtsbed bj Congreat, Aug. 8th, 1786. Preriooa 
CO this, English or sterling money was the piineipat corrency of the eouotry. 

146«a. The national coins of the United States are of three 
kinds, viz : gold, silver, ond copper. 

1. Tlie gold coins are the eagle, the double eagle*, halfeagU^ 
quarter eagle, and gold dollar* 

The eagle contains 258 grains of standard gold ; the double 
eagle, half eagle, and quarter eagle, like proportions. 

2. The silver coins are the dollar, half dollar, quarter dollar^ 
the dime, half dime, and three-eent-piece.i 

The dollar contains 412| grs. ; the half dollar 192 grs. ; the 
quarter dollar 96 gre.; the dime 38.4 grs.; the half dime 19.2 grs.{ 

QuKST.— 145. What are simple Burobers ? What are compound numbers? 
146. What is Federal Money? What are its deuomi nations? KeciietheTab!e. Ob». 
When and by wliotn was it established ? 14d.a. Of how many Iciuds are the coins uf 
the United States ? What are they? What are the gold coins 1 The silver ouinaf 

* Bf Act ot Coagren, Feb. SOib, V^di t March 3d, 18S1. Felk 18SI. 



Art. 145-147.] lumbers. • 137 

8. The copper coins are the eent^ and ha^eent. 
The cent contains 168 grains of pure copper ; the half cent, 
a like proportion. Mills are not coined. 

Ob8. I. The flnenen of gold used for coin, jewelry, and other purposes, also 
the goldof oonimerce,i8 estimated by the number of parts of gold which it cuu* 
tains. Pure gold is commonly supiM»ed to be dirided into 34 equal parts, called 
earatt. Hence, if it contains 10 parts otalloy^ or some baaer melal, it is said to 
be 14 carats fine; if 5 parts of alloy, 19 carats fine ; and when absolutely pure, it 
is 24 carats fine. 

2. The present standard for both gold and silver esins of the United Sti^tes, by 
AtX of Cungress, 1837, is 900 parts of pure metal by weight to 100 parts of alloy. 
The alloy of gold coin is composed of silyer and copper, the silver not to ezcved 
the copper in weight. The alloy of silver coin is pure copper. 

STERLING MONEY. 

147« English or Sterling Money is the national cnrrencj of 
Great Britain. Its denominations are pounds^ ehillinge^ penee^ 
ajid farthinga. 

4 farthings (jT. or^r.) make 1 penny, marked d, 
12 pence " 1 shilling, " ». 

20 shillings " 1 pound, or sovereign, £. 

21 shillings ^' 1 guinea. G, 

Obs. ]. ft is customary to express farthings In flections of a penny. Thus 
) qr. is written ^d. ; 3 qrs , id. ; 3 qrs., |d. 

2. The Pound Sterling is represented by a gold coin, called a Soverngn. Ac- 
cording to ^et of Congress^ 1842, the vtUue of a pound sterling is 4 Dollars and 
84 cents. Its intrinsic value, according to assays at the United States Mint, is 4 
dollars, 86 cents, and 1 milL The Ugat value of an English shilling is 24^ cents. 

JVat«.— Most childi^pn have very erroneous and indistinct ideas of the weights 
and measurts in ciimmon use. It is, therefore, strongly recommended fur teach- 
ers to illustrate them practically^ by rererring to some visible object of equal 
magnitude, or by exhibiting the ounce ; the pound ; the linear inch, foot, yard, 
and rod ; also a squor* and cukic inch, foot, and yard; the pint, quart, &c 

QcKST.— The copper? Obs, Hqw Is the fineness of gold estimated 1 Into 
how many carats is pure gold sn))posed to be di\ided? Wiien it contains 10 
parts of alloy, how floe is it said tu be? 5 parts of alloy ? 2 parts 1 4 parts? 
VViiatis the present standard for the gold and silver coins of the United States? 
What is the alloy of gold coins ? What of silver coins? 147. Whut is Sierling 
Money ? Whut are its denominations? Repeat the Table. Obs, How are far* 
things usually expressed ? How is a tx)und sterling represented ? WhHt is its 
value in dollars and cents? What is the legal value uf an English shilling? How 
many farthings in 5 pence? How many furthings in8d.? Ih lOd.? In 13d.? 
How many pence In 3 shillings? In 5s.? In Ts.? In lis.? 

Xete.^li will he found profitable to drill the dass io mental azeieises Uk«th« 
prvooaiug, upon each of the subsequent Tables* 
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TROY WEIGHT. 

148* Troy Weight is used in weighing gold, silver, jewels, 
liquors, &c., and is generally adopted in philosophical experi- 
ments. Its denominations are pounds^ ounces^ pennyweights^ 
and grains. 

24 grains (gr,) make 1 pennyweight, marked pwt. 

20 pennyweights " 1 ounce, " oz. 

12 ounces " 1 pound, " lb. 

The carat, by which the weight and value of diamonda are estimated, is equal 
to 4 ffrains. 

Ob8. 1. The standard of Weights and Measures is diiferent in different conn- 
tries and in different States of the Union. In 1834, the Government of the United 
States adopted a uniform standard, for the use of the several custom houses and 
other purposes. Since that, many of the States have adopted the same. 

2. The Mtandard unit of Weight adopted by the United States., is the Troy Pound 
of the United States Mint, which is equal to SS^^nnr ^"^^® inches of distilled 
water, at its maximuni density, the barometer standing at 30 inches^ and is iden- 
tical with the Imperial Troy pound of England, established by Act of Parliament, 
A. D. 1826.* The maximum density of water is at the temperature of al>out 40<* 
Fahrenheit.— 0/iMfecr« Philosophy, 

3. Troy Weight was formerly used in weighing articles of every kind. It was 
Introduced into Europe from Cairo in Egypt, about the time of the Crusades, in 
the 12th century. Some suppose its name was derived from Troyesy a city in 
France, which first adopted it ; others think it was derived from Troy-novant^ tha 
former name of London.f 

AVOIRDUPOIS WEIGHT. 

149* Avoirdupois Weight is used in weighing groceries and 
coarse articles ; as sagar, tea, coffee, hutter, cheese, flour, hay, 
&c., and all metals, except gold and silver. Its denominations 
are tons, hundreds, quarters, pounds, ounces, and drams, 

16 drams (dr,) make 1 ounce, marked oz. 

16 ounces " 1 pound, " lb, 

I 26 pounds " 1 quarter, " qr, 

4 quarters, or 100 lbs. ^^ 1 hundred weight, cwt, 

20 hundred weight " 1 ton, marked T, 

Qdbst.— 148. To what is Troy Weight applied? What are its deiiomina- 
tibos? Repeat the Table. Obs. When was Troy Weight introduced into Eu- 
rope? From what was its name derived? Do all the States have the same 
standard of weights and measures ? What is the standard unit of weight adopted 
\y the eoverument of the Cnlied States ? 149. In what is Avoirdupois Weight 
-ised ? Whal are its denominations ? Repeat the Table. 

* Hasaler on Weights and Measures, p. 10. Also, Reports of the Secretary of 
ii0 Treasury, March 3d, 1831 ; and June 30th, 1832. 
f U'uuVb Arilhmeiic, Art. 224. Also, North American Review, VoL XLV. 
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Obs. ]. Tlie ^voMhipais Pound of tbe United Statu^ to eqnal to 37-j^^^^ cable 
inches of dtotUied water, at the maximum density, and at 30 inches barometer. 
It is determined from tbe Troy pomid, by the legal proportions of 5760 grains, 
which constitute the Troy pound, to 7000 grains Troy, which oonslitute the avoir, 
dupoia pound.* That is, 

5760 grains Troy make 1 pound Troy. 
7000 grains ^ " 1 pound Avoirdupois. 
437J grains *» ** 1 ounce « 

27H grains ** « 1 dram « 

9. The British Imperial Pound Avoirdupois is defined to be the weight of 
^Timnr ^^^'^ inches of distilled water, at tbe temperature of 62P Fahreoheit, 
when the barometer stands at 30^.| 

3. Formerly it was customary to allow 112 pounds for a hundred weight, mid 
S2S pounds for a quarter ; but this practice has become nearly or quite obsolete. 
The laws of most of the States, as well as general U8a($e, call 100 IIm. a hundred 
weight, and 25 lbs. a quarter. 

in estimating duties, and weighing a few coarse articles, as iron, dye-woods, 
and cool at the mines, 112 lbs. are still allowed for a hundred weight. Coal, 
however, is sold in cities, at 100 lbs. for a hundred weight. 

4. Oto8$ weight is the weight of goods with the boxes, caaks, or bags which 
contain them, and allows 112 lbs. for a hundred weight. 

JVet weight is the weight of goods only, and allows 100 Iba. for a hundred 
weight 

JVote.--The term Jlvoirdupou^ is thought by some to be derived flrom the 
Freiieh avoir du poidsy a phrase signifying to have weight Others think it is 
from avoirs, the ancient name of goods or ehattdsf and poids signifying wei/rkt in 
the Norman dialect^ 

apothecaries' weight. 

150* Apothecaries* Weight is used by apothecaries and phy- 
^cians in mixivg medicines. Its denominations are pounds^ 
ounces^ drams, scruples, and grains. 

20 grains (^r.) make 1 scruple, marked se., or 3. 
8 scruples " 1 dram, " dr., or 3, 

8 drams " 1 ounce, " oz., or g. 

12 ounces ** 1 pound, " ft. 

QuBST.— Point to an object that weighs an ounce. A pound. Obs. How is the 
Avoirdupois pound of the United States determined? How many pounds were 
formerly allowed for a hundred weight ? For a quarter 1 What is gross weight ? 
Net weight ? 150. In what is Apotliecaries' Weight used ? What are its dencm- 
inations? Recite the Table. 

* Reports of Secretary of Treasury, March 3d, 1832; June SO, 1832. AtoOk 
Congressional Dr)cuments of 1833. 
f Hind's Arithmetic, Art. 223. 
% Adams* Report on Weight and Measures; also, H&iid7a KTV\:bj&fiit&fe. 



make 1 foot, 


marked ft. 


(( 


1 yard, 




(t 


yd. 


(( 


1 rod, perch, 


or pole. 


(( 


r.orp. 


i( 


1 farloDg, 




(( 


fur. 


J " 


1 mile, 




(( 


m. 


(( 


1 league, 




(( 


I. 



f" 1 degree, " cZ^^.or' 
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Ob8. ]. The poand and ounce in this weight are the same as the TVoy ponnd 
end ounce. Ilie only diflSBrenoe between Apothecariea* and Troy weight, is in 
the divisimta and sitbdivi$ions of the ounce, 

S. Drugs and medicines are sold at wholesale hyavoirdvpoi* weighL 

LONG MEASURE. 

151 • Lonff Measure is used in measaring length or distances 
only^ without regard to breadth or depth. Its denominations 
are leagues^ miles, furlongs^ rods, yards^feet, and inches. 

12 inches (in^ 
, 8 feet 

6^ yards, or 16 J feet 
40 rods 

8 furlongs, or 820 rods 

8 miles 

60 geographical miles, or 
69| statute miles 
S 60 degrees make a great circle, or the circumference of the earth. 

A*0te.— 4 inches make 1 hand ; 9 inches, 1 span ; 18 Inches, 1 cubit; 6 feet, 1 
fathom ; 4 rods or 100 links, 1 chain ; 25 links, 1 rod , ^j^^ inches, 1 link. 

The chain is commonly used in measuring roads and land, aud is called Ouu' 
ter'g Chain, fn>m the name of its inventor. 

A knotf in sea phrase, answers to a nautical or geograpkieal mile. 

Obs. ]. The ttandard unit of Length adopted by the United States^ is the Yard 
of 3 feet, or 36 inches, aud is identical with the British Imperial Yard. It is 
made of braids, and is determined from the scale of Tronghton,* at ihe temperar 
ture of 6*2^ Fahrenheit. For the method of determiniug the $tandard unit of 
ienirth adopted by Great Britain, France, and the State of New Yoiic, see Higher 
Arithmotic, Arts. 255, 273. 

2. Long Measure is frequently called linear, or lineal measure. Formerly the 
Inch was divided into 3 barleycorn*; but the barleycorn, as a measure, has be- 
come obsolete. 

The inch is commonly divided either into eighth* or tenth* ; sometimes, how- 
ever, it is divided into tvoelflh*^ which are called line*. 



Qdkst.— 06«. To what are the apothecaries* ounce and ponnd equal T How 
are drugs and medicines bought and sold? 151. In what is Long Measure used 1 
What are its denominations? Hecitethe Table. Draw a line an inch long upon 
the blackboard. Draw one a foot, and another a yard long. How long Is your 
dusk ? Your tc8Cher*s table ? How wide ? How long is the school room ? Hoiv 
w ide ? Ob*. What is the standard unit of Length adopted by the United Stateef 
What is Long Measure firoquentty called 1 

* A celebrated English artist. 
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CLOTH HEASUBE. 



152* Cloth Measure is used in measDring cloth^ laee^ and all 
'kinds of goods which are bought or sold by the yard. Its de- 
nominations are elh^ yards, quarters^ nails^ and ineJies. 



2| inches (in.) make 1 nail, 


marked na. 


4 nails, or 9 in. "1 quarter of a yard, 


" qr. 


4 quarters " 1 yard, 


" yd. 


8 quarters, or | of a yard " 1 Flemish ell. 


*' Fl. e. 


6 quarters, or IJ yard " 1 English ell, 


" E. e. 


6 quarters, or 1 J yard " 1 French ell. 


" ^ F. e. 



Obs. Cloth measure is a species of long measure. The yard is the same in 
both. CSoths, laces, frc, are bought and sold by the linear yard without regard 
to their width. Elia are seldom used. 



SQUARE MEASURE. 

153* Square Measure is used in measuring swrfaees, or things 
whose length and breetdth are considered without regard to 
heighth or depth; as land, flooring, plastering, &o. Its denom- 
inations are acres^ roods, squa/re rods, square yards, squa/refeet^ 
and square inches. 
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\ square feet S { perch or pole, ' 

square rods ** 1 rood, ** R, 

* roods, or 160 square rods" 1 acre " A. 

640 acres ^^ 1 square mile, *^ M. 

Atf to.— 16 square rods make 1 square chain ; 10 square ohalna, or 100,000 
square links, make an acre. Flooring, roofing, plastering, ^., are frequentljr 
estimated by the *^ square** which contains 100 square feet. 

Obs. 1. A tqnare is a figure which has four equal sides, and all its angles right 
MngleSf aa seen in the following diagram. Hence, 



QuKST.— 153. In what is Cloth Measnre used t What are its denominations ? 

itepeat the Table. Ob*. Of what is clolh measure a species ? What is the kind 

of yard by which cloths, laces, &c, are bought and sold? 153. To what use is 

Square Measure applied? What are its dennmiuations 1 Bedte the Table 

^06«. What is a square? Draw a square upoo tiM Uackboaid* 



\ 



OOMPODND 



[Ssot. VII. 



A $;ura Foil l> ■ nquim, vhow gldei iin each ■ 








A $^r. r^Lrd I. . .qnin, -bOM tld« *» wh 
KMin- ywd, or throe li<utr feel in lepgUn -nd l» 
equal lu 9 i^uri ttot. or Iha product of J ft. ■ 3 u 















Id iJJ n/ttof WpnnUiliifnnu, it ftuni if miUti- 



CUBIC MEASURE. 
I54i Cubie Meofare \a used in measuring lolii bodies, or 
things wliich have length^ breadth, and thick7ttt», BQch as tim- 
ber, bosea of gooda, tbe capacity of rooms, &a. Its denomi- 
nations are toru, eordg, aiibic yardt, evhiafeet, and euMe inchei. 



1723 cnbic iochea (c 
37 cubic feet 
40 feet of round, or 
fiO ft. of liewn timber 
42 cubic feet 
16 cubic feet 
8 cord feet, ■ 
133 cubic feet 



.)raake 1 cubic foot, mii: 
" 1 cubic yard, 

1 tOD, 

1 ton of ihipping, 
1 foot of wood, or ) 
a cord foot, ) 
1 cord, 



™.A 




bluckbuanl. Wbai li 
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3. Tke 80lidity of a ««&«, and all bodies having tix sides perpendicular U cask 
other, is found by muliiplfing the length, breadth and thickness together. 

4. The Cuhic Ton is chiefly uaed for estimating the cartage and transportation 
of timber. By a ton o/ round timber is meant, such a quantity of timber in its 
rndgh or natural state, as when hewn, will make 40 cubic feet, and is supposed 
to be equal in weight to 50 feet of hewn timber. 

Tiie euinc ton, (formerly called load) is by no means an accurate or uniform 
standard of estimating weight ; for, different kinds of Umber, are of Tery differ- 
eut degrees of density. 

WINE MEASURE. 

155* Wine Measure is used in measuring ix^ine^ alcohol^ mo" 
losses, oil, and all other liquids except beer, ale, and milk. Ita 
denominations are tuns, pipes, hogsheads, gallons, quartSj pints^ 
and gills, 

4 gills (gi,) make 1 pint, marked |>^. 

2 pints "1 quart, " g[t, 

4 quarts " 1 gallon, " gal. 

81^ gallons " 1 barrel, " bar. or III. 

42 gallons ** 1 tierce, " tier. 

68 gallons, or 2 barrels ^^ 1 hogshead, ^^ hJid. 

2 hogsheads " 1 pipe or butt, " pi. 

2 pipes " 1 tun, " tun. 

Obs. The standard unit of Liquid Measure of the United States, is the FFins 
Oallon, which contains^! cubic inches, and is equal to &^nr7 P^'*''^ aroirdii> 
pois of distilled water, at the maximum density. 

BEER MEASURE. 

156* Beer Measfwre is used in measuring heer, ale, and imlk. 
Its denominations are hogsheads, barrels, gallons^ qttarts, pints. 

2 pints (pt.) make 1 quart, marked qt. 

4 quarts . " 1 gallon, '* gal. 

86 gallons " 1 barrel, ^ " bar. or bbl, 

1 j barrels, or 54 gals. ^^ 1 hogshead, '^ hhd. 

Obs. The beer gallon contains S8S cable inches. In many places milk Is mea»* 
vred by wine measure. 



CluK8T»— 155. In what is Wine Measure used 1 What are its denominations? 
Becite the Table. Obs. Whitt is the standard unit of Liquid Measure of the 
United States? How many cubic inches in a wine gallon ? 156. In what is Beer 
Measure vsed? What are its denominations? Recite the Table. Obs. Hofi 
many cubic Inches in a beer gaJlon ? 
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DRY MEASURE. 

157* Dry Meamre is used in measaring ffrain^ fruity salty 
&c. Its denominations are ehaldroru^ quarters^ husheU^ peck$^ 
quarts^ and pinU, 

2 pints (pt.) make 1 quart, marked gt. 

8 quarts " 1 peck, ** pk. 

4 pecks, or 82 qts. " 1 bushel, ^* ^bu, 

8 bushels '* 1 quarter, " qr, 

82 bushels ^* 1 chaldron, ^ ch. 

Obs. 1. In England, 36 bushels of coal make a chaldron. 

S. The MUuuiard unit of Dry Metuure of the UniUd Statu la the Wmektter 
BruheL, which contains S150^ cubic inches, and is equal to 77^^J^^ pounds 
avoirdupois of distilled water, at the maximum density. 

3. The Winchester bushel is so called, because the standard measure waa for. 
merly kept at Wineheater^ England. By statute, it is an upright cylinder, 18| 
inchea in diameter, and 8 iAches deep. 

TIME. 

1580 Time is a measured portion of duration. It is natu« 
rally divided into dcn/i and years; the former being caused by 
the revolution of the Earth on its axis, the latter by its revo- 
lution round the Sun. Its denominations are centuries^ years^ 
numthSj weeiSy days^ hours^ minutes^ and seconds. 

60 seconds (see,) make 1 minute, marked min, 

60 minutes " 1 hour, " hr, 

24 hours " 1 day, ** d, 

7 days " 1 week, " w*. 

4 weeks "• 1 lunar month, ** ma, 

12 calendar months, or > ^^ ^ ^.^^ ^^ ^^ 
866 days, 6 hrs., (nearly) S 

18 lunar mo., or 62 weeks " 1 yefir, " yr. 

100 years " 1 century, " cen, 

Obs. 1. Time is okeasured by docks, watches, chronometens dials, bour- 

gIUSSCB,&C. 



QcBST.— 157. To what use is Dry Measure applied ? What are its denominar 

Uons? Repeat the Tsble. Obs. What is the standard unit of Dry Meafurs 

adopted by the government t 158. What is Time? How is Time naturtdly dW 

vided 1 Huw are the former caused? How the latter ? What are its deoonh 

aatioDMJ J20|wat the Table. Ob: How IsTioiemetfsorMil 



Ari^ 157, U8.] 
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8. A eintU year is a /e^ or €9mmon y«ar ; a period of tim« establSshed by gor. 
emment for civil or common purposes. The civil year is ofleii called Julian 
year, from the Emperor Jalius Caesar, who adapted the calendar of the civil year 
Co Uie supposed length of the soiar year, by adding 1 day to every fourth year. 

3. A golar y«ar is the time in which the earth revolves ruitnd the auo, and con- 
tains 365 days, 5 hours, 48 minutes, and 4d seconds. 

4. A leap year, sometimes called bisaeztUe.^ contains 3(36 days, and occurs onoo 
in four years. 

It is caused by the excess of 6 hours, which the civil year contains above 363 
days, and Is so called because it leaps or runt over one day noore than a commuu 
year. The odd day is added to February, because it is ilie shortest month* 
Every leap year, therefore, February has 29 days. 

The following are the names of the 13 calendar months, with the namber at 
di^sineach: 

month, has 31 days. 



January 


(Jan.) 


first 


February, 


(Feb.) 


seecnd 


March, 


(Mar.) 


third 


April, 


(Apr.) 


f0urt& 


May, 


(May) 


fifth 


June, 


(Jane) 


tixih 


July, 


(July) 


seventh 


August, 


(Aug.) 


eighth 


September, 


(Sept.) 


ninth 


October, 


(OcU) 


tenth 


November, 


(Nov.) 


eleventh 


December, 


(Dec.) 


twelfth 



«• 


28 


»i 


u 


31 


(« 


u 


30 


u 


u 


31 


a 


u 


30 


u 


u 


31 


4 


u 


31 


u 


«l 


30 


«4 


t« 


31 


U 


« 


30 


«• 


u 


31 


tt 



The number of days in each month may be easily Mmembered froBi the CbI» 

luwlng hues: 

<< Thirty days hath September, 
April, June, and November; 
February twenty-eight alone, 
All the rest have thirty -one; 
Except in Leap year, then is tfae-tlma, 
When February has twenty-nine.** 

JTote.— The terms September, October^ JSTovemher^ and December^ whldi ia oar 
year denote the ninths tenths eleventh^ and twelfth months, are derived from Uie 
Latin numerals septem^ ««to, novem,, and decern^ signifying seven^ '*fhty nine, ten. 

This discrepancy arose in this way : The Romans, from whom the names of the 
■lonthft were borrowed, originally divided the year into but ten mouths, com» 
mencing with March aind ending with December; consequently, the numemls 
aeptem,oetA,n4nfem^ decern J wer^ correctly employed in denoting the last four 
nonlhs of their year. 

At length they added January and February to the number of months, and 
commenced the year with January, while they retained the former names of the 
other months. Thus, the commencement of the year being set back tu>o months, 
March became the third month, instead of the first as previously ; September tba 
mintk, iijitU m^ of the seventh ; October the tentk, instead of the eighth, &c 



QcBST. — What is a civil year f A solar year 1 A leap year? How is lea^ 
y«Br caused? To which month is the odd da^ added? Name the fjjttjiriir 
iffirr?^ and the number of days iu each t \ 



COMTOCRS 



Tasu (Aovjn; the Bfn<S«r »/ dayt (roin 11117 day of one month 
to any day of any other month within a, year. 



p™ ;.. 




N. U« 


1.. iHll 


JUJ ^u.. 




2 Gl 11 


itb 


Sl.^tij 


, Tout,. i 1 I i 




" March 


5H 2t. 


i(GS3i4?H ^.i -P 


M liil 120 1U 


' Aprd 


BU 69 


31 ^bi \ iJ-i .-t-4-i 


212 1h2 J5l'l21 


'SUy 


320 89 


61, .lUaO 1i4 't 


!2 1. IsIIjI 


' JDna 


151120 


B3l 61, SI 30o 




" July 


IW lou 


I22| Bl 61 


30 >( 




" Ang 


212' lUI 


153 123 13 


61 1 




' hejit. 


84J2i2 


l&4I5i'l23 


B2| I 1 




" Oil 


27,1 Ui 


il4|183|153 


122 92 M 


J()jfiu334 11 


- Nor 


SMJTi 


24S214 184 


I5dll23 !)3 


61 »lab5i)3S 


" Dec 


331 3W 


2To344 2U 


ledlloa 122 


11 bl\ sodsa 



imber of difi I^DTH ui j d^ of on* monUi to lh« nine ifvf of an; 

ulhuf lhaj(cc0jiil'ax«.- Ibe nDnberDTdAjralhrlWfetilhe twutbiU^i 
uigla rurmed t; Iho inleiwclioii of IheM euluDnii. Thibs If ve 
niiuiolKrar<l>i>truinUBy aiMlo Julf lint, lonk M llie up br 



In leiji Jean, [f tiM end of Fabcouj b lucIuUed In Ihe lime, I dajr mini ba 
•ddMl 10 Um InbulIU' Bombisr. 
Wkan Ae time ticsi^ I jeor, 3£S (Ujs miut ba idckd foi enctl Jtu, 

CIRCULAR MEASURE. 
159> Circular Meaturt b applied to the divisiODa of the 

circle, and is used in reckoning latitude and hngitudt, and the 
motion of the heavenly bodies. Its denominationa are eirelc*, 
»ig7ii, degrees, minufet, and eeeojid*. 

make 1 minote, marked ' 
" 1 degree, " " 



degrees 



IS signs. 



Isi 

1 circle, 



Qdut.— IS9. TuwliHlksC 
Owt itqwol ilu Table. 



Ueuureipptled} WbiUii»U>< 
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Obs. ]. Circular Measure Is often called 
Anguiar Measure^ and is chiefly used by 
•strooomers, navigators, and surveyors. 

2. The circumference of every circle 
is divided, or supposed to be divided, 
into 3ti<) equal pai ts, called degrees^ us in 
the subjoined figure. 

3. Since a degree is ^^ part of the cir- ^ 
cnnifereace of a circle, it is obvious that 

lis length must depend on the »ite or 
magnitude of the circle. Thus, a degree 
of longitude is the 360th part of the dis- 
tance round the earth, whicii is very dif- 
ferent from the 360lb part of the circum- 
ference of the udjuining circle. 



14t 



90® 



o 

o 




00 

o 
o 



270° 



JVote.— The term minute, is from the Latin minutumj which signifies a small 
part. The term second, is an abbreviated expression for second minutes, or 
minutes of the second order. 



MISCELLANEOUS TABLE. 

159«a. The foUowiDg denominations not incladed in the 
preceding Tables, are frequently used. 



12 units 

12 dozen, or 144 

12 gross, or 1728 

20 units 

56 pounds - 
100 pounds 

SO gallons 
200 lbs. of shad, or salmon 
196 pounds 
200 pounds 

14 pounds of iron, or lead 

21^ stone 
8 pigs 



make 1 dozen, (doz,) 
1 gross. 
1 great gross. 
1 score. 

1 firkin of butter. 
1 quintal of fish. 
1 bar. of fish in Mass. 
1 bar. in N. Y. and Ot. 
1 barrel of flour. 
1 barrel of pork. 
1 stone. 

1 fother. 



(( 






(( 



(I 



(; 



(4 
4( 



44 



Obs. Formerly 112 pounds were allowiod for a quintal* 



QuKMT.— 0&«. What is Circular Measure sometimes called ? By whom is \x 
chiefly used ^ Into what is the circumference of every circle divided 1 On what 
does the length of a di'gree depend 1 I59.a. How many units make a doaeuY 
How many dozen a grosd 1 A great gross? How many units make a sooro f 
Pounds a firkin 1 
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PAPER AND BOOKS. 

159*5. The t&rma/oUo, quarto^ octavo^ &c., applied to books, 
denote the number of leaves into which a sheet of paper is 
folded. 

24 sheets of paper make 1 quire. 

20 quires " 1 ream. 

2 reams " 1 bundle. 

5 bundles ^^ 1 bale. 

A sheet folded in two leaves, is called & folio. 
A sheet folded in fonr leaves, is called a quarto, or 4to. 
A sheet folded in eight leaves, is called an octatOy or Soo, 
A sheet folded in twelve leaves, is called a duodecimo, 
A sheet folded in sixteen leaves', is called a 16mo. 
A sheet folded in eighteen leaves, is called an \^mo, 
A sheet folded in thirty-two leaves, is called a 82mo. 
A sheet folded in thirty-six leaves, is called a SGttio. 
A sheet folded in forty-eight leaves, is called a 48m(>. 

^Sli%e, Previous to the adoption of Federal money in 1786, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

In New England currency, Virginia, Ken-j 

tucky, Tennessee, Indiana, Illinois, Mis- > 6 shil. make $1. 

souri, and Mississippi, ) 

In New York cnrrency, North Carolina, ) g ^j, ^^^^ ^^ 

Ohio, and Michigan, S 

In Pennsylvania currency. New Jersey, Del- ) ^g a/i make il 

aware, and Maryland, i 

In Georgia currency, and South Carolina, 4s. 8d. make $1. 
In Canada currency, and Nova Scotia, 5 shil. make $1. 

Obs.. At the time Federal money was adopted, the eolonial currency or hills of 
credit issued by the colonies, had more or less depreciated in value. This depre- 
ciation being greater in some colonies than in others, gave rise to the differeiU 
values of the State currencies, 

QuKST.— 159A When a sheet of paper is folded in two leaves, what is It 
called 1 When in four leaves, what 1 When in eight ? In twelve 1 In sixteenf 
In eighteen? In Ihirty-six ? 159.c. Previous tu the adoption of Federal Money, 
in what were accouuts kept in the U. S. ? How many shillings make a dollar in 
K. E. cur! ency ? In N. Y. currency ? in Penn. currency ? In Georgia curieiiGy t 
lo Cauadu currency H 



Arts. 159.6., loP.c.] numbers. 
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ALIQUOT PAETS OF $1 IN FEDERAL MONET. 



60 cents 
83^ cents 
25 cents 
20 cents 
16| cents 



1 

2* 

1 

3r* 

1 

f 

1 

s- 

1 

6- 



12^ cents 

10 cents = 

8} cents = 

6J cents = 

5 cents = 



= «. 



1 



♦iff* 



PARTS OF $1 IN NEW YORK CURRENCY. 



1 

2* 



4 shillings 

2 sbilliDgs 8 pence=$^. 

2 shillings 



— Vf 



1 shilling 4 pence =$}. 
1 shilling 
6 pence 



— Vff. 



PARTS OF $1 IN NEW ENGLAND CURRENCY. 



8 shillings 
2 shillings 
1 shil. and 6 pence=$|. 



1 
1 



1 shilling 
9 pence 
6 pence 



t 
1 
1 



ALIQUOT PARTS OF STERLING MONEY. 



10 shillings 
68. 8d. 
6 shillings 
4 shillings 
8s. 4d. 
2s.. 6d. 
2 shillings 



— *2* 

— *'S* 

— ^« 



=£' 



— Xjy. 



10 hundred lbs.=^ ton. 
5 hundred lbs.=| ton. 
4 hundred lb9.=l ton. 



Is. 8d. 

1 shilling 

6 pence ==J shilling. 
4 pence =^ shilling. 
8 pence =| shilling. 

2 pence =J shilling. 
1 penny =-j^ shilling. 

ALIQUOT PARTS OF A TON. 

2 hundred 2 qrs.=| ton. 
2 hundred lbs. =^ ton. 
1 hundred lbs. =^jf ton. 



ALIQUOT PARTS OF A POUND AVOIRDUPOIS. 



8 ounces =1^ pound. 
4 ounces = J pound. 



6 inonths=^ year. 
4 months = J year. 
8 inonths=J year. 
2 months =^ year. 
1.^ month =J year, 
li month = J year. 
1 month «=j^ year. 



2 ounces=} pound. 

1 ounce =^ pound. 

ALIQITOT PARTS OF TIME. 

15 days=J month. 
10 days = J month. 

6 days=} month. 

6 days=} month. 

8 daysx=^ month. 

2 day8=Y'3 month. 
1 (\ay «^ mo\iN\\. 
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REDUCTION. 

160* Beduotion is the process of changing Compound 
Numbers from one denomination to another, without altering 
their f>alue. It is of two kinds, Descending and Ascending, 

Reduction Descending is the process of reducing higher de« 
nominations to lower^ as pounds to shillings, &c. 

Reduction Ascending is the process of reducing lower denono 
nations to higher^ as farthings to pence, pence to shillings, &^» 

Ex. 1. Beduce £2, 13s. 6d. 2 far. to farthings. 

Suggestion. — To reduce the pounds to Operation, 

shillings, we multiply them hy 20, because £ s. d. /or. 
20s. make £1 ; for if there are 203. in £1, in 2 13 6 2 
£2 there must he twice as many, or 40s., 20s. in £1. 
and adding the given shillings (13) makes ^3 shillings. 
63s. We next reduce the 53s. to pence, hy _1?^* ^^ ^** 
multiplying them hy 12, because 12d. make 642 pence. 

Is., and adding in the given pence (6), we 4 far. in Id. 

have 642d. Finally, we reduce the 642d. 2670 far. A713. 
to farthings, by multiplying them by 4, be- 
cause 4 far. make Id. and adding in the given farthings (2), 
we have 2670 far. That is, £2, 13s. 6d. 2 far.=2670 farthings. 

161 • Hence, we derive the following general 

RULE FOR REDUCTION DESCENDING. 

Multiply the highest dejiomination given J)y the number re* 
fuired of the next lower denomination to make one of this 
higher, and to the product add the given number of this lower 
denomination. Proceed in this manner with each successive 
denomination, till you come to the one required. 

Obs. Reduction Descending^ it will be observed^ co-Qslsts in suteeasive multr- 
plietktiona, and may with propriety be called ReducUfm by Multiplication. 

2. Beduce £3, 2s. 5d. to pence. Ans. 749. 

QuKST.— ICa What is Reduction? Of how many kinds Is it? What is R»> 
ducliun Descending 1 Reduction Ascending? Explain the solution of the first 
example flrom your slate. How are pounds reduced lo shillings ? Why multi- 
ply by 30? How reduce shillings to |>ence? Why? How pence to farthings? 
Why 7 161. What is the rule for Reduction Descending? Obs. W^hich of th» 
/iwdameatal rules n employed in &eduG)iouI>«w«xi<diu^Y 
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8. How many potinds in 2570 farthings t 

Suggestion. — This example requires Operatiori, 

lower denominations to be reduced to ^)2 570 ta r. 
higher^ and therefore belongs to re- 12) 64:2d. 2 far, over, 
duction (Mcending, To reduce the 2|0)5|3s. 6d. over, 
farthings to pence, we divide them £2, 13 s. over, 
by 4, because 4 far. make Id.; for if Ans. £2, 13s, 6d. 2 far. 
4 far. make Id, in 2570 far. there 

must be as many pence as 4 is contained times in 2570^ wliicU 
is 642 and 2 far. over. We next reduce the 642d. to sliiUings, 
by dividing them by 12, because l2d. make Is. Finally, we 
reduce the 53s. to pounds, by dividing them by 20, because 205, 
make £1. Therefore 2570 far.=£2, 13s. Gd, 2 far. 

162« Hence, we derive the following general 

RULE FOR REDUCTION ASCENDING. 

Divide the given denominatien dy that number which it takm 
of this denomination to make one of the next higher. 

Proceed in this manner with each successive denomination^ till 
you come to the one required. The last quotient^ with the severai 
remainders^ will be the answer. 

Pboof. — Reduction Ascending and Descending mutually prove 
each other. 

Obs. ]. Each remninder is of the same denomioatioa as the dividend rrom 
which it arme. (Art. 66. Obs. '2.) 

2. Rcductioo Ascending J it will be observed, consists in «KCCM«iM diviaunu^ 
•od may wiih proprsely be called Reduction by Division. 

4. Reduce 4237 feet to rods. 

Suggestion. — Having reduced the Operation, 

feet to yards, we have 1412 yds, and 1 8) 4237 f eet, 

ft. over. We next reduce the yards to 6|)1412 yds. 1 ft. over. 

rods, by dividing tiiem by 6|» In 2^ 

dividing by 6|, we reduce both the 11 )2824 half yd. 

divisor and dividend to halves; then 256 r. 4 yds. over, 

performing the division, the result is Ans. 256 r. 4 yds. 1 ft. 

QuBST. — Explain the solution of the third example fh>m your slate. How are 
farlliings reduced to pence?. Why? How reduce pence to shillings? Whyl 
How shillings to pounds 1 Why? 162. What is Uie rule fur Reduction Ascend- 
ing? How is Reduction proved 1 Obs. Of what denomination is ench feinjun- 
der ? Which of the ftmdameotal rules iscaip\oy«dval3L«9<\ucX\ov\ k«KMa!\\\v^''i 
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256 rods, and 8 rem. (Art. 141. Obs.) Now this 8 rem. is half 
jards, and is equal to 4 whole yards. (Art. 162. Obs. 1.) 

Suggestion, — Reverse the opera- Proof, 

tion; that is, reduce the rods to yds., 2)256 r. 4 yds. 1 ft. 
.hy multiplying them by 5^ ; (Art. b^ 

lS4.a.) then reduce the yards to 1284 

feet, and the result is 4237 feet, 128 

which is equal to the given num« 1412 yards. 

ker of feet. The work is therefore 3^ 

correct. Result 4237 feet. 

6. In £35, 4s. 6d. how many pence ? Ans, 8454d. 

6. In 57600 far., how many pounds ? Ans. £60. 

7. In £43, 12s, how many shillings? 

8. In 217 shillings, how many farthings? 

9. In 1176 pence, how many pounds?. 

10. In 12356 farthings, how many shillings? 

11. In £675, how many farthings? 

12. In £84, 16s. 7^d., how many farthings ? 

13. In 25256 pence, how many, pounds? 

14. In 56237 farthings, how many pounds ? 

15. In £425, 9s. 7^., how many farthings ? 

16. In 411 lbs., 2 oz. 3 pwts., how many pennyweights? 

17. In 715 ounces, how many grains ? 

18. In 10 lbs. 5 ©z. 6 pwts., how many grains? 

19. In 512 pwts., how many pounds ? 

20. In 2156 grains, how many ounces ? 

21. In 35210 grains, how many pounds ? 

22. Reduce 425 pounds 8 oz. 5 drs. Avoirdupois, to drama 

23. Reduce 36 cwt. 2 qrs. to pounds. 

24. Reduce 85 tons, 7iewt. 15 lbs. to ounces. 

25. Reduce 8 quarters, 15 lbs. 10 oz. to drams. 

26. Reduce 875 qunces to pounds. 

27. Reduce 1565 pounds to hundred weight. 

28. Reduce 1728 drams to pounds. 

29. Reduce 5672 ounces to hundred weight. 

80. Reduce 15285 pounds to tons. 

81. Reduce 8526720 drams to hundred weight. 

82. How many drams in 170 lbs. Apothecaries weight? 
$8, How many scruples in 156 pounds? 
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84. HoTV many ounces in 726 scraples ? 

85. How many pounds in 1260 drams ? 

86. In 896 rods, 3 yds. 1 ft., how many feet? Ans, 14704ft. 

87. In 45 furlongs, Low many inches ? 

88. In 1584 feet, how many rods ? jiris. 96 tods. 

89. In 9728 inches, how many rods ? 

40. In 26400 feet, how many miles? 

41. In 25 leagues, how many inches? 

42. In 40 leagues, 6 furlongs, 2 in., how many inches f 

43. In 750324 inches, how many miles ? 

44. How many inches in the circumference of the earth? 

45. How many inches in 845 yds. cloth measure ? 

46. How many nails in 53 Flemish ells? 

47. How many nails in 8! English ells? 

48. Reduce 51)8 quarters to yards. 

49. Reduce rj24 nails to French ells. 

50. Reduce 5208 nails to English ells. 

51. In 1766 square rods and 19 yards, how many feet? 

52. In 56 acres and 3 roods, how many square feet ? 

53. In 1275 square miles, how many acres? 

54. How many square rods in 25640 feet ? 

55. How many acres in 1865 roods? 

56. How many Acres in 2118165^ yards? 

57. How many square feet in a tahle 21 feet long and 6 feet 
wide ? Ans. 126 sq. ft. (Art.;153. Obs. 3.) 

58. What is the area of a garden, which is 18 rods long and 
16 rods wide ? Ana, 270 square rods. 

59. How many square feet in a floor, 18 feet long and 17 
feet wide? 

60. How many square yards in a ceiling, 20 feet long and 18 
feet wide ? 

61. What is the area of a field, which is 86 rods long and 25 
rods wide? 

62. How many acres are there in a piece of land, 80 rods 
long and 48 rods wide 1 

63. In 75 cubic feet, liow many inches ? 

64. In 37 tons of round timber, how many inches? 

65. In 2812^1: cubic feet, how many tons of hewn timber I 

66. In 16568 cubic feet of wood, how many cords? 

67. In 65 cords of wood, how many cnb\<& i^^\.\ 
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68. How many cubic inches are there in a box, whose lengtli 
Is 30 inches, its breadth 18, and its depth 15 inches ? 
. 69. How many cubic inches in a block of marble, 43 inches 
long, 18 Inches broad, and 12 inches thick? 

70. How many cubic feet in a room, 16 feet long, 15 feet 
wide, and 9 feet high ? 

71. How many cubic feet in a load of wood, 8 feet long, 4 
feet wide, and 3| feet high ? 

72. How many cubic feet in a pile of wood, 16 feet long, 6 
feet wide, and 5 feet high ? How many cords ? 

73. How many cords of wood in a pile, 140 feet long, 4^ feet 
wide, and 6^ feet high ? 

74. In 4624 gills, how many gallons wine measure ? 

75. In 24260 quarts, how many hogsheads ? 

76. How many pints in 15 hogsheads, and 20 gallons? 

77. How many gills in 40 bar. 3 gals. 2 qts. of wine ? 

78. How many barrels of beer in 5000 pints? 

79. How many hogsheads in 7800 quarts of beer? 

80. How many quarts in 25 hhds. and 7 gals, of beer? 

81. How many pints in 110 gals. 3 qts. and 1 pt. beer? 

82. Eeduce 536 bushels, and 3 pecks to quarts. 

83. Keduce 821 quarters to pints. 

84. Eeduce 6912 pints to bushels. 

85. Keduce 85600 quarts to bushels. 

86. In 15»days, 6 hours, and 9 min., how many seconds? 

87. In 365 days and 6 hours, how many minutes ? 

88. How many seconds in a solar year ? 

89. Allowing 365 d. 6 h. to aj'ear, how many minutes has a 
person lived who is 21 years old ? 

v90. How many hours in 568240 seconds ? 
91. How many weeks in 8568456 minutes? 
^2. How many lunar monthd in 6925600 hours? 

93. How many years in 56857200 houre? 

94. How many years in 1000000000 seconds? 

95. In 75 degrees, how many seconds ? 

96. In 8 signs, and 15 degrees, how many minutes ? 

97. In 12 signs, how many seconds? 

98. In 86860 seconds, how many degrees? 

99. In 667800 minutes, how many signs ? 

100. In 25000000 seconds, how many signs ? 
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101. Aeta^i^ner bought 25 doz. slates at 9 pence apiece: 
how mfl-ny pounds sterling did they come to ? 

102. A company of 15 persons spent 29 guineas and 6s. for a 
supper ;. how many shillings apiece did the supper Cost them ? 

103. A farmer sold 12 cows for 5} guineas apie'ce, and took 
liis pay in sheep at 22 shillings a head : how many sheep did 
Lo receive ? 

104. Bought a quarter of beef, weighing 2 cwt. and 17^ lbs., 
at 7 pence a pound : what did it amount to ? 

105. What will a load of hay containing 1 ton and 17 cwt. 
amount to, at 1^ dollar a hundred? 

106. A silvei-smith having 7 lbs. 8| oz. of silver, made it into 
tea spoons each weighing 2J- oz., which he sold for 7 eighths 
of a dollar apiece. How many spoons did he make ; and how 
much did they come to ? 

107. How many dollars can be made out of 50 lbs. 9 oz. of 
silver, allowing 412^ grains to a dollar? 

108. How many eagles of standard weight and purity, can 
be made out of 100 lbs. 10 oz. of gold ? How many half eagles ? 
How many double eagles? 

109. Required to reduce 5 m. 6 fur. 23 rods, 5 yds. and 8 in. 
to inches, and prove the operation. 

110. Eeqnired to reduce 8 m. 5 fur. 25 rods, 8 yds. ft. 8 
in. to inches, and prove the operation. 

111. What will 4 acres, 2 roods and 15 rods of land cost, at 
2.^ dollars a rod ? 

112. If yon count 65 per minute, how many can you count 
in 6 weeks, 4 days, and 5 hours; allowing 6 days to a week and 
10 hours to a day? 

113. If a pendulum vibrates 65 times per minute, how many 
times will it vibrate in 253 days, 16 hours? 

114. A grocer bought 13 tons, 9 cwt. 2 qrs. and 18 lbs. of 
butter, which he packed in firkins : how many firkins did it 
require? 

115. A farmer having 5 hhds. 1 bbl. 16 gals, of cider, put it 
up in bottles holding 3 pints each : how many bottles did it 
take ? 

116. How many yards of carpeting a yard wide, will it take 
to cover a floor 22 feet long and 18 feet ^\d^\ 
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117. How many acres are there in a field 865 rods long, and 
66 feet wide ? 

118. How many sqnare yards in the four sides of a room 18 
feet long, 17| feet wide, and 14^ feet high ? 

119. How many square yards of plastering will it take to 
cover the four sides and the ceiling of a room 18 feet square, 
and 15 feet high ? 

120. How many yards of muslin 8 qrs. wide, are equal to 86 
yds. brocatelle, which is IJ yard wide? 

121. How many yards of silk 8 qrs. wide, will 61 yds. of 
cambric line, which is 1} yd. wide ?. 

122. What will it cost to pave a street 8 m. 115 rods long, 
and 2 rods wide, at 15| dollars a square rod ? 

123. A man having 15 acres and 60 rods of land, laid it out 
in lots each containing 12 sq. rods, and sold the lots at $350 
apiece : how much did he realize for his land ? 

124. What is the worth of a pile of wood 18 ft. long, lOJ 
ft. high, and 9J wide, at 3^ dollars a cord ? 

125. How many times will a wheel of a railroad car, 9 ft. in 
circumference, turn round in going 1500 miles? 

126. How long would it take a cannon ball, flying at the 
rate of 8 miles per minute, to reach the moon, a distance of 
240000 miles ? 

127. The velocity of light is 11875000 miles per minute, and 
it takes 8 minutes for it to pass from the sun to the earth : how 
tar from the sun is the earth ; and how many weeks would it 
take a man to travel this distance, traveling 30 miles an hour ? 

128. How many bricks will it take to pave a side walk 75 
feet long and 8 feet wide, each brick being 8 inches long and 
4 inches wide ? 

129. How many suits of clothes can be made from 648 yards,' 
allowing 4 yds. 2 qrs. to a suit ? 

130. Allowing 1 shingle to cover 24 sq. inches, how many 
shingles will be required to cover the roof of a house 50 feet 
long, the rafters on each side being 20 feet long ? 

131.'*In a township 6 miles square, how many farms are 
there of 160 acres each? 

132. How many bricks will it take to build a prison 60 feet 
long, 25 feet wide, and 48 feet high, whose walls are 1 foot 
tJbwJc, the hricka 8 in. long, 4 in. wide, and 2 in. thick? 



Arts. 168, 164.] compound numbers. 167 

FRACTIONAL OOMPOUOT) NUMBERS. 

163* In order that one concrete number may properly b6 
fiaid to be a part of anotlier, the two numbers must necessarily 
express objects of the same Jcind^ or objects which can be re-' 
duced to the same hind or denomination. Thus, 1 penny is -^Ys 
of a pound^ but 1 penny cannot properly be said to be part of 
B.foot^ or of a year; for, feet and years cannot be reduced to 
pence. So 1 orange is j of 5 oranges ; but 1 orange cannot be 
eaid to be | of 5 apples, or 5 pumpkins ; for apples and pump- 
kins cannot be reduced to oranges. 

Case I. — Reducing Compound numbers to fractions of higlier 
denominations. 

Ex. 1. Reduce Ts. 6d. to the fraction of £1. 

Suggestion. — The object of this exam- Operation, 

pie is to find what part of 1 pound, 7s. 6d. is 7s. 6d. 

equal to. But in order to find wTiat part 12 

on© number is of another, the numbers 90 pence, 

must be reduced to the same den^mina- *J ^ x»^}^~ ta 
tion, (Ar^. 163.) Now Ts. 6d.=90d., ^^' ^2fiJ>or;Eff. 
and £1 =24:0d. The question therefore resolves itself into this : 
What part of 240d. is 90d. The answer is g®^, which reduced 
to its lowest terms, is £ J. In the operation, we reduce the 7s. 
6d. to pence, (the lowest denomination mentioned,) for the 
numerator, and £1 to pence for the denominator. ' Hence, 

161 • To reduce a compound number to the fraction of a 
higher denomination. 

First reduce the given compound number to the lowest denom' 
ination mentioned for the numerator ; then reduce a unit of the 
denomination of the required fraction to the same denomination 
as the numerator^ and the result will be the denominator, 

' Ob8. When the given number contains but one denomination, it of course re- 
quires no reduction. 

If the given number contains a fraction, the denominator of the fraction is tho 
lowest dent>raiiiation menlioned. Thus, in Gfs., the lowest denomination i» 
fourlks of a shilling ; in 3'^- far., the lowest denomination isjift/it of a farthing. 

QoBST.— 163. When may onec(Hicrete number be said to be a part of another? 
164. How is a compound numtMMr reduced to a Iractionof a hifElbas dttitfymS&aSkkRA 
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2. Bednce 8s. 7d, 2 far. to the fraction of £1. 

Am. jeiJf , or AV 

8. Reduce 9d. 3 far. to the fraction of Is. 

4. What part of a bushel is 3 pecks and 5 qts. 1 

5. What part of a peck is 5 qts. and 1 pt. ? 

6. What part of a gallon is 3 qts. 1 pt. and 8 gills f 

7. What part of 1 gallon is 1 pt. and 1 gill ? 

8. What part of 1 hogshead is 15 gals, and 8 qts.? 

9. What part of 1 ton is 5 cwt. and 2 qrs. ? 

10. What part of 1 hundred weight is 2 qrs. and 7 lbs. ? 

11. What part of 1 quarter is 1 lb. and 5 oz. ? 

12. What part of 1 mile is 45 rods 2 yds. and 2 ft. ? 

13. What part of 1 mile is 10 fur. and 35 rods ? 

14. What part of 1 league is 2 m. 1 fur. and 1 r. ? 

15. What part of 1 yard is 2 qrs. and 3 nails ? 

16. What part of £1 is 7d. 3 far. ? Ans, £^, 

17. What part of £1 is 3fd? Ans. £^^\. 

18. What part of £1 is 5f shillings ? Ans, £| J. 

19. What part of 1 day is 2| hours ? 

20. What part of 1 day is 4 h. and SJ min. ? 

21. What part of 1 hour is 3 rain, and 40 sec. ? 

22. What part of a week is 1 hour and 15 J sec. ? 

23. What part of a hundred weight is 1 pound and 5 J oz. ? 

24. What part of 1 ton is | of a pound? 

25. What part of 1 hogshead is 15 J of a gallon ? 

26. What part of 1 gallonis 3 qts. 1 pt. and 3| gills? 

27. What part of 30 days is 11 days 3 hours and 14 min. t 

28. What part of 5 tons is 1 ton 11 cwt. and 16 lbs.? 

29. What part of 4 yards square is 4 square yards ? 

80. What part of ^ of a square yard is ^ of a square foot ? 

81. What part of 4 cubic yards is 4 cubic feet? 

82. What part of | of a cubic yard is ^ of a cubic foot? 

83. A young man having £17, 15s. 8d., spent £5, 6s. 7d. in 
.dissipation : what part of his money did he spend? 

, 34. A man having 3 tons, 5 cwt. 16 lbs. of flax, sold 1 ton, 
7 cwt. 19 lbs. : what part of his flax did he sell ? 

35. From a cask of vinegar containing 43 gals. 8 qts., a gro- 
cer sold 19 gals. 2 qts. and 1^ pints : what part of the whole 
cask did he sell ? 
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Oasb II. — Beducing fractwM of higher denominations to 
whole numbers of laicer denominations, 

Ex. 1. Hedace J of £1 to shillings and pence. 

Suggestion. — 3 eighths of £1 is the same Operation, 

as 1 eighth of £3. Now, reducing the nu- ^3 

nierator £3, to shillings, and dividing it ^ 

by the denominator 8, the result is 7s. and S)60s. 

4 remainder, or |s. Next, reducing the Ts. and 4 rem. 

numerator 4s. to pence, and dividing again 1? 

by the denominator 8, the quotient is 6d. 8)48d. 

The quotients 7s. and 6d. form the answer ^d. 

required. That is, f of £1=78. 6d. Hence, ^ns, 78. 6d. 

165« To reduce & fraction of a higher denomination to whole 
numbers of lower denominations. 

Reduce the numerator of the given fraction to the next lower 
denomination^ and divide the result by tlie denominator ; then 
reduce the remainder to the next lower denomination stilly and 
dvcide J>y the denominator as before. 

Proceed in this manner with each remainder^ and the several 
quotients will be the whole numbers required, 

2. Reduce f of £1 to shillings. AriS, 12s. 
8. How many shillings and pence in £J ? 
4. How many shillings, &c., in £f ? 
6. In f of 1 week, how many days, hours, &c. ? 

6. In y\ of 1 day, how many hours, minutes, &c. ? 

7. Reduce f of 1 league to miles, &c. 

8. Reduce $ of 1 mile to furlongs. &c. 

9. Reduce W of 1 hundred weight to quarters, «fcc, 

10. In ? of 1 ton, how many hundred weight, &c. ? 

11. In f of J bushel, how many pecks, quarts, i&c. ? 

12. Reduce ^ of a square mile to acres, rods, yards, and 
feet. 

13. How many cubic feet in | of a cord ? 



QuBsi.— ]65. How is a fraction of a higher denumiuatiuo ceduced to wholi 
Bouibers of lower denomioations T 
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Cajbk UL — Rtducisig fractiomg of kigker dgmamUmatiam to 
fraetiAMi of lower datominatioMM, 



14. Eedaoe ^ of £1 to the frictkHi of a penny. 

Analytu. — Since £l Is equal to 20s., it Operation, 

is plain that x\w ^^ ^^ *b equal to :g\^ oi £l nomerator. 
20L, which is ^\s. Again, since Is. is 20 

equal to 12<1., ^^s. most be eqaal to f^\ 20s. 

of 12cL which is |J Jd. or |d. In the ope- J^ 
ration, we redoce the numerator of the 240d. 

giTen fraction to the denomination re- -^''*" «i*^ ^^ iO* 
quired, which is pence, and the result placed OTer the given 
denominator forms the fraction required. Hence, 

ICS* To reduce a fraction of a higiar denomination to the 
fraction of a lower denomination. 

Beduce the gizen numerator to the denomination of the re- 
fuired fraction^ and place theremltocer the giten denominator. 

Ob«. 1. This proeera to tlie mine in priiicifde as ndodoif a «ii«2« oompooml ' 
Bomber to a lower denomination. (Art. 16].) 

8L When tadon eommon to the nnmeFaicir and denominator ooeQr9 the oper^ 
tton may be shortened by caooeUng those factora. ^Art. 136.) 

16. Reduce -^^ of £1 to the fraction of a farthing. 

Q^j..r 3X20X12X4 txttX^tX* ,- . 

Solution. — = . ■ ■ . ^ =1 fer. Ant. 

5760 W$0, 2 * 

16. Reduce y}^ of 1 week to the fraction of a day. 

17. Change yj^^ of 1 mile to the fraction of a rod. 

18. Change -^ of 1 rod to the fraction of a foot 

19. Change ylJ-^ of 1 yard to the traction of a nail. 

20. Change T^innnF ^^ ^ ^^ ^ ^^^ fraction of a pound. 

21. What part of a second is j i^ia^ of a day ? 

22. What part of a pint is ^^ of a bushel ? 

23. What part of a square foot is yfTTfjf of an acre? 
24 What part of a cubic foot is yiS/o^ a cord ? 



QuKiT.— 166. How Is a fraction of a higher denomination reduced to the fra» 
4oii ot a lower denominatlou ? Obt, How may the operatioii be shortened * 
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Cask IY. — Beducin^f /rcxtianB qf lower denominationi to 
Jraetions of higher denominations. 

Ex. 1. Bedace f of a penny to the fraction of a pound. 

Analysis. — Since 1 penny is ^ of a Operation* 

Bhilling, it is plain that f of Id. is equal £1 

to § of y'^s. which is /gs. Again, since ' 20 

1 shilling is ^V ^^ ^ pound, /^s. must 208. 

be equal to 5% of £jV, which is £yfir, or _12 

JB^. In the operation we reduce £1 240d. 

to the same denomination as the given ? 

fraction, (thirds of a penny), and the re- 720 

suit 720, placed under the given nu- ^^-Thy^^^Jtv 

merator, forms the fraction required. Hence, 

167* To reduce a fraction of a lotoer denomination to the 
fraction of a higher denomination^ 

Reduce a unit of the denomination of the required fraction 
to the same denomination as the given fraction^ and the resuU 
wiU be the denominator. 

Or, dimde the given fraction hy the same numbers asinre' 
dueing whole compound numbers to higher denomituitions. 

Ob8. 1. This Case IsBimlUur iu principle to Case fl»t. 

8. When lactore common to the numerator and denominator occur, the opeiw* 
Uoo may be tkortaud by canceling those fiictors. (ArL 196.) 

2. Reduce | of a pint to the fraction of a bushel. 

Solution. — - — 7= — - — 7=:rr bu. Am. 

6X2X8X4 OX2X8X* 80 

8. Beduce f of a farthing to the fraction of a pound* 
4. What part of a pound Troy is f of a grain ? 
6. What part of a ton is | of an ounce ? 

6. What part of a mile is i^ of a foot? 

7. What part of an acre is $ of a square foot! 

8. What part of a cordis | of a cubic foot 9 

9. What part of a hogshead is | of a pint ? 

10. What part of 2 square yards is | of a square jard. f 

11. What part of ^ of a square yard is ^ yard square ? 

QuvaT.r-167. How is a fraction of a lower denomination radueed to thtftii^ 

Uon of a higher t Oba. How may the operation be «1iot\alq4*i 
T P. 8 
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COMPOUND ADDITION 

167»a. Compound Addition is the process of nDiting two or 
more eompovmd numben in one sum. 

1. What is the snm of £4, 98. 6d. 2 far. ; £3, 12s. 8d. 8 far. ; 
and £8, 6s. 9| pence? 

Suggestion. — ^Write the nnmhers Operation. 

under each other, pounds under £ s. d. /or, 

ponnds, shillings nnder shillings, &c. 4 '' 9 '' 6 " 2 

Then beginning with the lowest de- 8 " 12 '' 8 " 3 

nomination, we find the sum is 6 far., S" 6 " 9 " 1 

which is equal to Id. and 2 far. over. Ans. 16 " 9 " " 2 
Write the 2 far. under the column of 

farthings, and carry the Id. to the column of pence. The sum 
of the pence is 24, which is equal to 2s. and nothing over. 
Place a cipher under the column of {>ence, and carry the 2s. to 
the column of shillings. The sum of the shillings is 29, which 
is equal to £1 and 9s. over. Write the 9s. under the column 
of shillings, and carry the £1 to the column of pounds. The 
sum of the pounds is 16, which we set down in full, as in sim- 
ple addition. (Art. 29.) The answer is £16, 9s. Od. 2 far. 

168* Hence, we derive the following general 

RULE rOR COMPOUND ADDITION. 

I. Write the numbers so that the same denominations shall 
stand under ea>ch other. 

II. Beginning at the right hand, add each column separately, 
and divide its sum by the nuniber required to make one o/ the 
next higher denomination. Setting the remainder under the 
column added, carry the quotient to the next column, and thus 
proceed as in Simple Addition. (Art. 23.) 

Pboof. — The proof is the same as in Simple Addition, 

Ob8. 1. (impound Addition is the same in prindple as SimpU Addition, and 
tlie reatont of the rule are the same. The apparent difTerenoe between them 
arises from the fact, that in simple numbers, the ratio of increase being 10, we 

-^ ■ 

QcKBT.— 167.0. What is Compound Addition ? 168. How do you write com- 

ponnd numbers for addition 1 Where do yon begin to add, and bow proceed t 

How is Compound Addition proved? Obs. Does Compound Addition diflbr in 

'faaple from Simple Addition 1 From whaidues the agpareitt diifereniee ailaaf 



Arts. 16f.a.,168.] addition. 168 

ftlwayB cany for 10; bat in eemponiMl numbens the ratio ot inerMM being 
irregidar^ we carry for different numbers. In each, however, we always carry for 
that number which it takes of the order or denomination added^ to make «im in 
the next liigher order or denomination. 

2. What is the snm of £10, 6s. 7d. ; £18, 12s. lOd. ; £5, 8s. 
id. ? Am. £34, 2s. 9d. 
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9. Add 7 lbs. 9 oz. 16 pwts. 10 grs.; 8 lbs. 10 oz. 8 pwts. 
9 grs. ; 8 lbs. 8 oz. 1 pwt. 4 grs. 

10. A man bought a coach for £85, 12s. ; a horse for £27, 
8s. lOd. ; a harness for £7, 16s. lid. : what did the whole cost 7 

11. A merchant bought of one dairy-man 5 cwt. 11 lbs. 6 
ounces of butter ; of another, 8 cwt. 15 lbs. 9 oz. ; of another, 
7 cwt. 6 lbs. 10 oz. : how much did he buy of all ? 

12. Bought of one man 73 lbs. of wool; of another 96 lbs. 
6 oz.; of another, 185 lbs. 11 oz. ; of another, 320 lbs. 9 oz.; 
of another,. 642 lbs. 3 oz. : how much was bought in all ? 

13. A man sold to one customer 2 tons, 62 lbs. 10 oz. of 
hay ; to another, 5 tons, 40 lbs. 12 oz. ; to another, 8 tons, 70 
lbs. 6 oz. : how much did he sell to all ? 

14. A man wove 7 yds. 8 qi*s. 2 na. of cloth in 1 day ; the 
next day, 6 yds. 1 qr. 8 na. ; the next, 8 yds. 8 qrs. 1 na. ; the 
next, 6 yds. 2 qrs. 8 na. : how much did he weave in all ? 

15. Bought several pieces of cotton ; one contained 26 yds. 
1 qr. 2 na. ; another, 80 yds. 2 qrs. ; another, 29^ yds. 8 na. ; 
another, 82| yds. 1 na. : how many yards did they ^11 contain ? 

16. A hotel-keeper bought at one time, 15 bu. 2 pks. 8 qts. 
of oats ; at another, 10 bu. 1 pk. 2 qts. ; at another, 20^ bn. 6 
qts. ; then, 18^ bu. 5 qts. : how maob did \ie >^\17 Vsi «M 
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17. Bought 4 loads of wheat ; the first containing 23 bn. 9 
pks. 5 qts. ; the second, 20^ bn. 6 qts. ; the third, 26| bn. ; the 
fourth, 21 J bn. 7 qts.: how many boshels did they all con- 
tain? 

18. What is the sum of 16 ra. 8 fur. 16 r. ; 26 m. 1 for. 33 
r.; 10 m. 8 fur. 22 r.; 45 m. 7 fur. 20 r. ? 

19. A merchant bought 8 casks of oil ; one held 2 hhds. 80 
gals. 2 qts. ; another, 8 hhds. 10 gals. ; another, 1 hhd. 18 gals. 
1 qt. : how much did they all hold ? 

20. Sold several lots of wine, in the following quantities ; 1 
pipe, 1 hhd. 21 gals. 2 qts. 1 pt. ; 2 pipes, 11 gals. 3 qts. 1 pt. ; 
8 hhds. 15 gals. 2 qts.; 3 pipes, 10 gals. 2 qts. 1 pt.: how 
much was sold in all ? 

21. A mason plastered one room containing 45 square yards, 

7 ft. 6 in.; another, 25 yds. 6 ft. 95 in.; another, 88 yds. 4 ft. 
41 in.: what was the amount of his plastering? 

22. Sold 10 A. 35 r. 10 sq. ft. of land at one time; at an- 
other, 3 A. 10 r. 15 ft. ; at another, 18 A. 16 r. 23 ft. : what 
was the amount of land sold ? 

23. A merchant received several boxes of goods ; one con- 
tained 16 cu. ft. 61 in. ; another, 25 ft. 81 in. ; another, 20 ft. 
13 in. ; another, 88 ft. 72 in. : how many cubic feet and inches 

did they all contain ? 

24. One pile of wood contains 10 c. 38 ft. 89 in. ; another, 
15 c. 56 ft. 73 in.; another, 80 c. 19 ft. 44 in.; another, 17 
c 84 ft. 21 in. : how much do they all contain ? 

25. Find the sum of 16 lbs. 6 oz. 5 drs. 2 sc. 9 grs. ; 25 lbs. 

8 oz. 7 drs. 1 sc; and 45 lbs. 8 oz. 2 drs. 2 so. Apothecaries* 
weight. 

26. Find the sum of 45 m. 2| fur. 17 r. 5 yds. 2 ft. 9 in. ; 43 m. 
5| fur. 4 yds. 1 ft 8 in. ; 89 m. 16 r. 8 yds. 2 ft. 5 in. 

27. Add togetlier 17 leagues, 2 m. df fur. 35 r. 11^ ft ; 19 L 
1 m. 7^ fur. 28 r. 16| ft. ; 26 1. 2 m. 8 fur. 2 r. 14 ft 

28. Add together 28 years, 2 mos. 8 wks. 6 d. ; 68 yrs. 8 
mos. 2 wks. 8 d. ; 60 yrs. 4 mos. -1 wk. 6 d. ; 49 yrs. and 4 d. 

29. Add together 145 acres, 85 sq. r. 25 sq. yds. 7^ sq. ft ; 
123 A. 65 sq. r. 28 sq. yds. 8 sq. ft ; 84 A. 110 sq. r. 16 sq. 

. yds., 6 J sq. ft. 

80. Add together 7 circleP, 8 s. 17^, 18', 48" ; 4 cir. 8 s. 21% 
82', 54'U 18 cir. P 8. 11% 17', 89". 
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ADDrftON OP PRAGTIONAL COMFOITKD NUMBERS. 

I. What is the sum of £J, |8. and Jd ? 

Suggestion. — ^We first reduce the frac- Fint Method. 
lions to whole numbers of lower denomi- £j=Ss. 4d. far, 
nations, (Art. 165,) then adding them as i8.=08. Id. 2 far^ 
in the preceding rule, the result is 3b. 5d. jd.=Os. Od. 1^ far, 
Z\ far. which is the answer required. Am. SsTddTsj far. 

Or, we may reduce the given fractions 

to the same denomination, viz: fractions of Second Method, 

apenny;£i=2j^d.;i8.=-V-<3.Jd.=Jd.(Art. ^t^=V/^ 

166.) Then, reducing these fractions to a -yi=ljj. 

common denominator as in the margin, i=AV* 

and adding them, the sum is tV**^** which Sum=^^^. 

being reduced to whole numbers, gives Ans. Ss. 5d. Z\ far. 
the same result as before. Hence, 

168«a. To K^di fractional compound numbers. 

JReduce the given fractions to whole numbers of lower denom* 
{nations^ then proceed as in compound addition. 

Or^ reduce the given fractions to the same denomination^ then 
proceed as in adding common fractions. (Art. 127.) - 

Obs. The result will be the same, whether the given fractions are reduced to 
fraetioas of lower denominations, or to higher, 

2. Add £J, fs. Jd. £?, Js. Ans. £1, 48. 4d. 8^ f. 

3. Add f lb. to f oz. § pwt. 4. Add ^ oz. ^ pwt. f gr. 
5. Add § ton, J cwt. | lb. 6. Add ^ cwt. f lb. J oz. 
r. Add f m. to I of 5 J fur. 8. Add 7| in. 2f ft. 6^^ r. 
9. Add I yard J na. J in. 10. Add f in. ^ na. f yd. 

II. Add 5 acre { rood ^^ r. 12. Add A sq. r. f yd. f ft. 
13. Add 4| cord to J cu. ft. 14. Add | cu. yd. to 2|Jcu. ft;. 

15. Add \ hhd. wine, 8 J gals. 1 J qt., and J hhd. 1 of 6| gals. 

16. Add I bu. }| pk. | qt. J pt. ; i^ bu. | pk. f qt. | pt. 

17. Add f of J^ day, f of 4 hr. i^ of |S min. and f of 2 J see. 

18. Bought two remnants of silk, one containing { yd. ^ qr. } 
na., and the other | yd. | qr. | na. : how much did both contain? 

19. How many pounds in a load of hay which weighs J ton 
2 J qrs. and 17f lbs. ? 

QuasT.— 16&a. Boir add fractional compooaii u»nl^Mil%^ 
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COMPOUND SUBTRACnON. 

1CB«5. Compound Subtraction is the process of findiDg the 
difference between two compound nmnbers. 

Ex. 1. From £l5, 7s. 6d. 3 tuc^ subtract £6, 4s. 8d. 2 far. 

SuggeatUm. — ^We write the leas nniii- Operation. 

ber under the grester, pounds under £ t. d, far^ 

pounds, shillings under shillings, &C., 15 " 7 '^ 6 '' 3 

and beginning with the lowest denomi- ^"4:" 8 '" 2 

nation proceed thus : 2 fer. finom 3 fiir. Am, 9 " 2 " 10 " 1 
leave 1 £u-. ; set the 1 fax, under the 

colomn of £ulhings. Kext^ 8d. cannot be taken from 6d. ; we 
therefore borrow as many pence, as it takes to make one of the 
next higher denomination which is shillings; and 12d. added 
to 6d., make 18d. Kow 8d. finom 18d. leave lOd. But since 
we borrowed we must carry 1 to the 4s. which makes 5s., and 
as! from 7s. leave 2s. Finally, £6 from £15 leave £9. The 
answer thereforo is £9, 2s. lOd. 1 far. 

1(9* Hence, we derive the following general 

BULE FOR COMPOUND SUBTRACTION. 

L Write the Use number under the greater^ eo that the same 
dcTiominatione may stand under each other, 

II. Beginning at the right hand^ subtract each louer number 
from the number above it^ and set the remainder under the num- 
ber subtracted, 

III. When a number in the loteer line is larger than that 
above it^ add <u many units to the upper number as it takes to 
make ons of the next higher denomination ; then subtract as be- 
Jore^ and adding 1 to the next number in the lower line, pro- 
ceed as in Simple Subtraction, 

Pboof. — The proof is the same as in Simple Subtraction, 

Obi. Ompiwiui Subtraction ii the same In piiociple as Simple Sabtnction, and 
the reas6H$ of the rule are the same. In buth cases we begin to subtract at tlio 
right hand, and wlten the number in the lower line is larger than that aoove it. 



Quest.— 168^. What ia Compoiuid Subtraction? 169. How do you write 
compound numbers for subtraction 1 Where b^in to subtract, and how pro- 
eet>d 7 When a number in the lower line ia larger than that above it, what ia to 
ibedouef 1/ow if CompoaadBabUatiUoapio^wil 
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we borrow as many units as it takes of the order or denomination we are aub- 
tracting to make one of ihe next higher order or denominatioa ; and in botli« wa 
earry 1 to the next figure in the lower number. 

ft 

2. From £10, 7s. 4d. B far. take £2, 6s. 9d. 2 fai. 

Am. £8, Os. 7d. 1 far. 

8. From £15, 16s. lOd. 3 far., take £7, 88. lid. 1 far. 
4. From £56, 7s. 6d. 1 far., take £20, Ss. lOd. 3 far. 

(5.) (6.) 

From 16T. 10 cwt. 3 qrs. 7 lbs. 125T. 7 cwt. 2 qrs. 20 lbs. 
Take 8T. 5 cwt. 1 qr. 2 lbs. 96T. 9 cwt. 8 qrs. 12 lbs.' 

(T.) (8.) 

From 16 gals. 8 qts. 1 pt. 2 gi. 121 hhds. 28 gals. 1 qt. 

Take 7 gals. 2 qts. pt. 3 gi. 63 bhds. 21 gals. 3 qts. 

9. Bought 2 silver pitchers, one weighing 2 lbs. 10 oz. 10 
pwts. 7 grs. ; the other 2 lbs. 3 oz. 12 pwts. 5 grs.: what is the 
di£ference in their weight ? 

10. A merchant had 28 yds. 3 qrs. 2 na. of cloth, and sold 
15 yds. 1 qr. 3 na.: how mach had he left? 

11. A lady bought 2 pieces of silk, one of which contained 
19 yds. 2 qrs. 1 na. ; the other 15 yds. 8 qrs. 3 na. : what is the 
difference in tlie length ? 

12. From 25 m. 7 fur. 8 r. 12 ft. 6 in., take 16 m. 6 fur. 30 
r. 4 ft. 8 in. 

13. A man owning 95 A. 75 r. 67 sq. ft. of land, sold 40 A. 
86 r. 29 ft. : how much had he left? 

14. A farmer having bought 120 A. 3 B. 28 r. of land, di- 
vided it into two pastures, one of which contained 50 A. 2 K« 
85 r. : how much did the other contain ? 

15. A tanner built two cubical vats, one containing 116 ft. 
149 in., the other 245 ft. 73 in. : what is the difference be- 
tween them ? 

16. A man having 65 0. 95 ft. 123 in. of wood in his shed, 
sold 16 0. 117 ft.* 65 in. : how much had he left? 

17. From 27 yrs. 8 mos. 3 wks. 4 ds. 13 hrs. 35 min., 
Take 19 yrs. 5 mos. 6 wks. 5 ds. 21 hrs. 20 min. 



QuKST.— Ofr«. Does Gompoond Subtraction dilbr in principle fcoia EVxu^ 
Subtraction 1 
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18. What is the time from July 4tb, 1840, to March Ist, 
1845? 

Suggestion, — ^March is the 8d month, and Operation. 

July the 7th. Since 4 ds. cannot he taken Fr. mo. d. 

from 1 d., we horrow 1 mo. (30 ds.) then 4 1845 " 8 " 1 

from 31 leaves 27. 1 to carry to 7 makes 8, 1840^^7^^ 4 
hut 8 from 8 is impossible ; we therefore Ana, 4 " 7 " 27 
borrow 1 yr. (12 mos.) then, 8 from 15 leaves 
7. 1 to carry to Q is 1, and 1 fiom 5 leaves 4. Hence, 

170* To find the time between two dates. 

Write the earlier date under the later^ placing the yean on the 
le/tj the number of the month next, and the day of the month on 
the right, then subtract as in the preceding rule. (Art. 169.) 

Obs. 1. The number of the month is easily determined by reckoning from Jan- 
uary, the l8t month, Feb. the 9d, &c (Art. 158. Obs.) ' , 

H. In finding the time between two dates, and in casting interest, 30 days ait 
considered a month, and 13 nvonihs a year. 

19. What is the time from Oct. 15th, 1835, to March 10th, 
1842? 

20. The Independence of the United States was declared 
July 4th, 1776. How much time had elapsed on the 25th of 
Aug. 1845? 

21. A note dated Oct. 2d, 1840, was paid Dec. 25th 1843: 
Low long was it from its date to its payment? . 

22. A ship sailed on a whaling voyage, Aug. 25th, 1840, and 
returned April 15th, 1844: how long was she gone ? 

23. From 268 m. 8 fur. 2 r. 10 ft. 8 in., take 149 m. 6 fur. 
7 r. 12 ft. 5 in. 

24. From 160 deg. 18 statute m. 210 r. 8 yds. 1 ft., take 63 
deg. 25 m. 305 r. 4 yds. 2 ft. 

25. From 275 A. 21 r. 18 yds. 4 ft. 81 in., take 112 A. 65 r. 
28 yds. 5 ft. ISO in. 

26. From 367 A. 2 roods, 8 r. 25 ft., take 175 A. 3 roods, 
25 r. 210 ft. 



QuKST.— 170. How do you find the time between two dates 1 Obs. In Sadinf 
time b^ween two dates, and in casting interest, how many days are eonaiderad 
MMooathf Hoir xnaoy months a year f 
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SUBTRACTION OF FRACTIONAL COMPOUND NUMBERS. 

I. From I of a pound sterling, take f of a shilling. 

Suggestion. — We first reduce the fractions First Method. 

%o whole numbers of lower denominations, £|:=13s. 4d. 

then subtracting as in the last rale, the result |s.= Os. 9d. 

Is 128. 7d., which is the answer. Am. 128. 7d. 

Or, we may reduce the given frao* Second Method 

tions to the same denomination, £|=*5®-8.=-V]fs. 

then to a common denominator, and |s.=y^^s. 

as in the margin, and subtracting ^ri"^rs^\^T^' ®^ ^^A*- 

the less numerator from the greater. Am, 12p\s. or 12s. 7d. 
the result is \^^s. whose value is 
12y\8. or 12s. 7d. the same as above. Hence, 

170«a. To subtract Fractional Compound Numbers. 

Beduee the given fraetiom to whole numbers of lower denomir 
nations^ then proceed as in Compound Subtraction. 

Or^ reduce the given fractions to the same denomination^ tJ^en 
proceed as in subtracting common fractions. (Art. 129.) 

2. From £J, Js., take £J, Js. Ans. 9s. Id. 

8. From Js. take jd. 4. From |s. take l|d. 

6. From f ton take -^ cwt. 6. From J cwt. take | oz. 

7. From | mile take ^ rod. 8. From -^ yd. take ^ ft. 

9. From ^ acre take /^ rod. 10. From J sq. r. take f sq. y. 

II. From I c. take ^ cu. ft. 12. From ji cu. y. take | J in. 
18. From |$ hhd. take H gal. 14. From J gal. take } pt. 

15. From | of J hhd. wine take 8| gallons. 

16. From | of { ton of hay take 12| lbs. 

17. From } of j of a week take 1 day and 2 J hours. 

18. A merchant having a piece of cloth containing 27} yds. 
2^ qrs. 2^ na. sold 16| yds. 1| na. : how much did he have left? 

19. A man having 45| acres 89| sq. rods of land, sold 19 j 
acres, 18} rods : how much did he have left ? 

20. A grocer bought a hogshead of oil containing only 51 1 
gals. 2} qts. and 1| pts. : how much had leaked out? 

' • ' ^~— ^— -^"^ 

QuMT.— 170a Bow tobtnct DtmUodsI comi}(raaiiwaiSD2MK^% 
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COMPOUND MULTIPLICATION". 

171« Compound Multiplication is the process of finding 
the amoont of a compound number repeated or added to itself, 
a given number of times. 

Ex. 1. What will 5 yards of broadcloth cost, at £2, Ss. 6d. 
8 far. per yard ? 

Suggestion. — ^Writing the multiplier Operation, 

under the lowest deuomination of the £ 8, d.far, 

multiplicand, we proceed thus : 5 times 2 " 3 " 6 " 3 

8 far. are 15 far., which are equal to 3d. 5 

and 8 far. over. Write the 3 far. under Ans. 10 " 17 " y " 3 
the denomination multiplied, and carry 
the 3d. to the next product. 6 times 6d. are 30d. and 3d. 
make 83d., equal to 2s. and 9d. Set the 9d. under the pence, 
and carry the 28. to the next product. 6 times 8s. are 15s. and 
2s. make I7s. Set the 17s. under the shillings. Finally, 5 
times £2 are £10. Ane, £10, 17s. 9d. 3 far. 

172* Hence, we derive the following general 

RULE FOR COMPOUND MULTIPLICATION. 

Beginning at the right hand^ multiply each denomination of 
the multiplicand by tlie multiplier sepa/rately^ and divide itspro^ 
duct by the number required to make one o/ the next higher de- 
nomination^ setting down the remainder and carrying the quo- 
tient as in Compound Addition. 

Obs. When the multiplier is a eomposite number^ we may first multiply by oiie 
of its factors, then this product by another, and so on, till we have muiupUed by 
•11 its factors ; the last product will be the answer. 

2. Multiply £5, 7s. 8d. 2 far. by 18, using its factors. 

£ «. d./ar. 
Suggestion.— -The factors of 18 are 6 6 " 7 " 8 " 2 

and 3 ; we therefore fii*st multiply by 6, ^ 

and that product by 3, 82 " 6 " 3 " 



Ans. 96 " 18 '' 9 " 



Qui ST.— 171. What is Ck>mpouiid Muitlplication ? 173. What is the rule for 
Oompound Multiplication 1 Obt, How proceed when the multiplier Is aeooi* 
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8. What will 5 horses cost, at £26, lOs, 6d. apiece ? 

4. A company of 6 persons agreed to pay £31, 68. 8d. apiece 
for their passage from Hamburg to New York : what was the 
expense of their passage ? 

6. What cost 9 yards of cloth, at 18s. 9jd. per yard ? 

6. What cost 6 pipes of wine, at £9, 7s. 8 Jd. apiece ? 

7. What cost 8 cows, at £6, 10s. 6d. apiece? 

8. In a solar year there are 366 days, 6 hrs. 48 min. 48 sec: 
how many days, hoars, &c., has a person lived who is 21 years 
old ? 

9. Bonght 10 silver cnps, each weighing 3 oz. 16 pwts. 10 
grs. : what is the weight of the whole? 

10. What is the weight of 72 silver dollars, each weighing 
17 pwts. 8grs.? 

11. Bought 7 loads of hay, each weighing 1 T. 3 cwt. 8 qrs. 
12 lbs. : what is the weight of the whole ? 

12. What is the weight of 20 hogsheads of molasses, each 
weighing 6 cwt. 8 qrs. 17 lbs. 10 oz. ? 

13. A man bought 9 oxen, weighing 1123 lbs. 16 oz. apiece: 
what was the weight of the whole ? 

14. A grocer bought 11 casks of brandy, each containing 64 
gals. 3 qts. 1 pt. 2 gills : how much did they all contain ? 

16. If a stage-coach goes at the rate of 6 m. 2 fur. 80 r. per 
hour, how far will it go in 10 hours ? 

16. If a railroad car goes 21 m. 2 fur. 10 r. per hour, how 
far will it go in 16 hours ? 

17. Bought 12 pieces of broadcloth, each containing 27 yds. 
1 qr. 2 na. : how many yards did all contain ? 

18. If a man mows 3 A. 86 sq. r. per day, how many acres 
can he mow in 80 days ? 

19. How many square yards of plastering will a house which 
has 9 rooms require, allowing 75 yds. 18 ft. to a room ? 

20. A man bought 16 loads of wood, each containing 1 C. 83 
ft. : how many cords did he buy ? 

21. A miller constructed 7 cubical bins for grain, each con- 
taining 216 feet 152 in. : what was the contents of the whole ? 

22. If a ship sails 2° 26' 10" per day, how' far will she sail in 
20 days 1 

23. Multiply 60^ 42' 11" by 82. 
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24. If a brewer sells S3 gals. 2 qts. 1 pt. of beer a day, how 
touch will he sell in 24 days ? 

25. Haltiply 4a gals. 3 qts. 1 pt. by 60. 

26. What cost 82 tons of iron, at £4, 16s. 6^ pence per ton t 

27. Multiply 83 bu. 2 pks. 5 qts. by 100. 
.28. Multiply 9 yds. 3 qrs. 2 na., by 500. 

29. Multiply 60 T. 5 cwt. 9 lbs. by 586. 

30. Multiply 4 bu. 2 pks. 6 qts. by 1000. 



COMPOUND DIVISION. 

173* Compound DivUion is the process of dividing eomr- 
pound numbers. 

Ex. 1. A man bought 4 boxes of sugar for £17, 6s. 9d. : how 
much was that a box ? 

Suggestion. — ^Writing the d i visor on the Operation. 

left of the dividend we proceed thus: £ «. d. far. 

A is contained in £17, 4 times and 1 4) 17 ^^ 6 ^^ 9 ^^ 
over. Write the 4 under the pounds, Ans. 4 " 6 " 8 " 1 
and reducing the remainder £1 to shil- 
lings, add the given shillings 6, and we have 26s. Now 4 is 
in 26s., 6 times and 2s. over. Set the 6 under Uie shillings, 
and reduce the remainder 2s. to pence, to which add the given 
pence 9, and we have 33d. Again, 4 is in 33d., 8 times and 
Id. over. Set the 8 under the pence, reduce the Id. to far- 
things, and divide as before. Aris. £4, 6s. 8d. 1 far. 

174* Hence we derive tlie following general 

RULE FOR COMPOUND DIVISION. 

I. Beginning at the left hand, divide each denomination of 
the dividend hy the divisor, and^ %orite the quotient figures under 
th^ figures divided, 

II. If there is a remainder, reduce it to the next lower denomi^ 
nation, and adding it to the figures of the corresponding denomi- 
nation of the dividend, divide this number as before. Thus pro- 
ceed through all the denominations, and the several quotients 
wll he the answer required. 

QuKST.— 173. What to Oompoand DiTtoion? 174. What to the ruto for OuiOi 
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On. 1. Each quotient figure to of tl)e uune denomtoatton at tbat port of the 
diTidend from which it arose. 

S. When (he divisor ia a eompotite onmber, we may divide first by one factor 
and this qiiutient by another, and soon till all the factuis are oaed ; the last quo> 
tient wiU be the answer. (Art. 78.) 

If tlie divisor exceeds 12, but ia not a compotita numl>er, long division may bo 
Employed. (Art. 77.) 

2. Divide £274, 4b. 6d. by 21, using its factors. 

Operation. 
Suggestion, — ^The factors of 21 are 8 and ^ «• <^« 

7; we tlierefore divide by 3, then this quo- 8)274 4 ^' 6 
tient by 7. 7)91j; 8^ 

Am. 18 " 1 " 2 

8. Divide £635, 178. by 31, using long division. 

£«.£«. 
Suggestion, — ^We rednce the remain- 81)635, 17 (20, 10j\. 
der £15, to shillings, to which we add 620 
the given shillings, making 317, and 15 rem. 

divide as before. The reoiainder 7s. 20 

may be rednced to pence and divided 317 

again, if necessary. ^^^ 

7 rem. 

4. Divide £7, 8s. 2d. by 3. 

5. Divide £35, 10s. 8d. 3 far. by 6. 

6. Divide £42, 178. 3d. 2 far. by 8. 

7. A man bought 5 cows for £28, 168. 8d. : how much did 
they cost apiece ? 

8. A merchant sold 10 rolls of carpeting for £62, 12s. Od.: 
bow much was that per roll ? 

9. Paid £25, 10s. 6]d. for 12 yards of broadcloth : what was 
that per yard % 

10. A silversmith melted up 2 lbs. 8 oz. 10 pwts. of silver, 
which he made into 6 spoons : what was the weight of each 7 

11. Tlie weight of 8 silver tankards is 10 lbs. 5 0£. 7 pwts. 
6 grs. . what is the weight of each ? 

12. If 8 persons consume 85 lbs. 12 oz. of meat in a month, 
how much is that apiece ? 

QxnvT.—Oh$. Ofwhat denomination ia each quotient figure! When ihQdit> 
viaur ia a composite number, liow proceed t 
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13. A dairy- worn an packed 95 lbs. 8 oz. of butter in 10 
boxes : how much did eacli box contain ? 

14. A tailor had 76 yds. 2 qrs. 3 na. of cloth, out of which 
he made 8 cloaks : how much did each cloak contain 1 

15. A man traveled 50 m. and 32 r. in 11 hours: at what 
rate did he travel per hour ? 

16. A man had 285 bn. 3 pks. 6 qts. of ^ain, which he 
wished to carry to market in 15 equal loads : ^w much must 
he cany at a load ? 

17. A roan had 80 A. 45 r. of land, which he laid out into 
86 equal lota : how much did each lot contain ? 

18. Divide 685 bu. 2 pks. 4 qts. by 45. 

19. If £85, 78. 7d. 8 far. are divided equally among 81 per- 
sons, how much will each receive? 



APPLICATIONS OF THE COMPOUND RULES, 

175« A Bill, in business operations, is a written statement 
of items, with the price of each, and the amount of the whole. 

Bequired the amount of each of the following bills : 

London, Aug. 27th, 1852. 



1. John Porter^ Esq,^ 



Bought of H, Packard db Co. 



20 Bibles, gat, at 


16s. 8id. . . . 


12 " extra gilt, " 


188. 9d. . . . 


8 Paradise Lost, " 


9s. 6{d. . • . 


18 Homer, 2 vols., " 


12s. 8d. . . . 


6 Virgil, 2 vols. " 


18s. 3|d. . . . 



Received Payment^ 



2. William Hall db Co,j 



H. Paoeabd & Co. 
New Yobx, Jan. 3d, 1858. 



For 20 pieces silk, 



44 

u 



8 
16 
14 



u 

(4 



linen, 

merino, 

velvet, 



at 

u 

44 
44 
44 



To J: C. Carter^ Br. 
£6, 7s. 6|d. . 
£7, 3s.8fd. . 
£3, 178. 5d. . 
£4, 10s. 9|d. . 
£9, 188. 7fd. . 
Beceived Payment^ 

J. 0. Oabtb& 
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Pnt the following memoranda into the form of bills, and 
find the amount of each : 

8. James Henry bought, July 1st, 1852, of 0. B. Lawrence, 
25 lbs. gunpowder, at 4s. 6d.; 36 guns, at £1, 12s. 6d.; 12 
rifles, at £2, 8s. ; and 45 knapsacks, at 12s. 6d. What was the 
amount of his bill ? 

4. If you buy 27 lbs. sugar, at 7d. a pound ; 36 drums of 
figs, at 4s. 6^. a drum ; 17 boxes of raisins, at 6s. 7d. a box, 
what will be the amount of your bill ? 

6. J. Dill bought 10 doz. pair silk hose, at 48. 8d. a pair ; 16 
doz. thread ditto, at 3s. 4^d. ; 21 doz. worsted ditto, at 4s. 6|d. : 
what was the amount of his bill ? 

6. James Gordon sold 15 acres, 2 roods, and 15 rods of land, 
at £3, 15s. 7d. per rod : what amount did he receive? 

7. Bought a piece of land 68 rods long, and 25^ rods wide, 
at £6, 4s. 6d. per acre : what did it amount to? 

8. Elisha Fanning sold a customer a quarter of veal weigh- 
ing 18 lbs. 4 oz., at 8|d. per pound ; a quarter of mutton 
weighing 16 lbs. 8 oz. at 7^d. ; and a saddle of venison weigh- 
ing 28 lbs. 4 oz. at Is. 7d. per pound : what was the amount 
of the bill ? 

9. A drover bought 10 oxen each weighing 9 cwt. 15 lbs., at 
8^. per pound : what was the amount of his bill ? 

10. A hardware merchant bought 43 tons, 2 qrs. 17 lbs. of 
iron, at Is. 7d. per pound : what was the amount of his bill ? 

11. A laborer dug a cellar 62 feet long, 25 feet wide, and 8} 
ft. deep, at 5^d. per cu. yard : what was the amount of liis bill 

12. Bought 50 casks of molasses each containing 58 gals. 3 
qts., at 2s. 6d. per gal.; afterwards 215 gals. 2 qts. leaked out, 
and the remainder was sold at 3s. 4d. per gal. : what was th& 
result of the operation ? 

13. Bought 2^ cwt. 3 qrs. 10 lbs. of saltpetre, at 8s. 7d. a 
pound; 16 cwt. 2 qrs. 17 lbs. dyewood, at 4s. 6d. a pound; 5 
cwt. 1 qr. 11 lbs. indigo, at 15s. 8d. a pound: what was the 
amount of the bill ? 

14. George Spencer bought of Henry Brown, 75 yards of 
broadcloth, at 15s. 6d. per yard ; 115 yards of silk, at 7s. 6d. 
per yard ; 268 yards of bombazine, at 4s. 7^. per yard ; 825 
yards of cassimere, at lis. 8d.: what was the amount of his 
biU? 
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SECTION VIII. 

DECIMAL FRACTIONS. 

Abt. 176* Decimal FraetioM are those which arise from 
dividing an integer into ten equal parts ; thon snbdiyiditig one 
of these parts into ten others, and so on, each snoceeding part 
regularly decreasing in a t^n /old ratio. Thus, if a unit is di- 
vided into 10 equal parts, 1 of these parts is a tenth. (Art. 
103.) Now if 1 tenth is divided into 10 equal parts, 1 of these 

parts will be a hundredth; for tV-*-10=tJt- (^^*« ^^®-) 
Again, if 1 hundredth is divided into 10 equal parts, 1 of these 
parts will be a thousandth; for T7ir~^^^==Tinnr) ^^ 

Obs. These fmctioiifl are called decimals^ flrom the Latin .numenl tfecMhteiH 
which Indicates both their origin and rati* of decrease, 

177« Each order of whole numbers, we have seen, increases 
in value from units towards the left in a ten -fold ratio; and, 
conversely, each order must decrease from left to right in the 
same ratio, till we come to units' place again. (Art. 9.) 

178* By extending this scale of notation below units to- 
wards the right hand, it is manifest that the first place on the 
right of units, will be ten times less in value than units'* place; 
that the seeoTid will be ten times less than the first ; the third 
ten times less than the second^ &o. 

Thus we have a series of orders below units, whicli decrease 
in a ten-fold ratio, and exactly correspond in value with tenths^ 
hundredths^ thousandths^ &c., when expressed by common frac 
tions. Hence, 

179. i2«e»ma; JVoetion* are commonly expressed by writiiH! 
the numerator with a point ( . ) before it, called the separatrix. 
Thus, 1^ is written .1 ; y^ thus .2 ; -^ thus .8, Sco, ji^ is writ- 

QuBBT.— ITS. What are decimal fractional Ob». Why called decimals? 177. In 

what 'manner do whole numbers increase and decrease 1 178. By extending this 

scale below units, what would be the value of the first place on the right of uQitx? 

The second 1 The third 1 With what do these orders currespond T 179. How 

«/tjr decimal fncUoas eiprbised f 
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ten .01, patting the one in hnndredtln place; iJ^ thos .05, 
&c. That is, tenths are written in the first place on the right 
of nnits ; hundredths in the seecnd place ; thousandths in the 
third place, &c. 

Om. 1. If the naraerntor does not contain flo many figurai as there are eipheri 
In ihe deDominator, the deficiency must be supplied by prefixing^ ciphers to it. 

3. The object of the decimal point or geparatrix^ is to distinguish the fractional 
|<art8 from whole numbers. To prevent it from being mistaken for the point 
a'<ed ill numeruti^M, the decimal point should be a period ( . ), and the other a 
comma (,). 

180* The denominator of a decimal fraction is always 1, 
toith as many ciphers annexed to it as there a/re dedmaX figure* 
in the gicen numerator. (Art. 176.) 

181* The names of the different orders of decimals or places 
below units, may be easily learned from the following 

DECIMAL TABLES. 



" <i 



-1 I 5 



423 .267145986274 

182t It will be seen from this table that the Vialue of eacli 
figure in decimals^ as well as in whole numbers, depends upon 
the place it occupies, reckoning from units. Thus, if a figure 
stands in the^r«^ place on the right of units, it expresses tenths ; 
if in the sec(md^ hundredths^ &c. Hence, 

183« Eadi removal of a decimal figure one place from units 
towards the right^ diminishes its value ten times. 
Prefixing a cipher, therefore, to a decimal diminishes its 

Quest. — Ob». If the numerator does not contain so many figures as there ara 
ciphers lo the denominator, what must be done ? What is the object of the d»> 
eimal point? 180. What is the denominator of a decimal fraction 1 181. Re- 
peat the Decimal Table, beginning units, tenths, &c. 182. Upon what does thck 
v^tlue of a decimal depcuid ? 183. What is the effect of removiag a decimal figurr 
one place to the rlglit I 
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Taloe ten timm; for it remoTcs tbe decimal ODe place farther 

from QDits' place. Thos .4=/, ; bot .04=^^, and .004= y^^^. 

Annexing ciphers to decimals does not alter their value ; 

for, each significant fignre contiuues to occupy the same place 

from units as before. Thus, .^=ys > ^^ -^^=iiiVi ^^ Ai ^^^ 
-500=1^, or ^, Ac. (Art. 116.) 

0»s. 1. It thoald be remembered that the touts* plmte b slwaya the r^ht kamd 
plflfce of a whole namber. Tbe effect of annmiing and prefixing eiphen to deci- 
aials, is ihe reverse of anaezing and prefixing them to whole nambera. ( Art. 58.) 

SL A whole namber and a decimal written together, is called a mixed number, 
(Art 106.) 

18lt To read Decimal Fractions. 

Beginning at the left hand^ read the figuree as if t7^ were 
whole numberSj and to the laet one add the name ofite order. 
Thus, 

5 tenths. 
25 hundredths. 
824 thousandths. 
5267 ten thousandths. 
43725 hundred thousandths. 
735168 million ths. 

Obh. I. In reading decimals as well as whule nambers, the «nit«* place shoaM 
always be mads the »/4r£i;ijf point It is adrisalile fur young pupils to apply to 
every figure the name of its order, or the place which it occupies, before at> 
tempting to read them. Thus beginning at units* place— antt^, tentka', Ava- 
dredthst thousoMdtksj ttc^ pointing to each figure as he pronounces the name of 
its order. 

3. Sometimes we pronounce the word deeimal when we come to the separ»> 
trix, and then read tbe figures as if th^ were whole numbers; or, simply repeat 
them one after another. Thus, 125.437 is read, one hundred twenty-five, decimal 
four hundred twenty seven ; or, one hundred twenty-five, deeimal four, two, seven. 



.6 


is read 


Sh 


u u 


.824 


U t( 


.6267 


U (( 


.43725 


(( u 


.735168, 


u u 



Bead the following numhers : 






0) 


(2.) 


(3.) 


(4.) 


.25 


.5317 


8.245 


9.14712 


.862 


.1056 


7.6071 


1.06231 


.451 


.4808 


4.3159 


2.00729 


.5675 


.0105 


8.87816 


9.14051 


.8432. 


•0007 


5.91432 


8.06705 



QuKST.— l^liat then is the eflbct of preflxing ciphers to decimnis ? What of 

annexing them? Obs. Which is the unittt* place? What is a whole number 

and a decimal written together, cnlled ? 184. How are decimals read ? Obs. In 

reading decimals, what should be made the starting point 1 What other method 

Of reading decimals is mentioned 1 
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55. J FRACTIONS. 




(5.) 


(6.) 


(7.) 


(8.) 


25.02 


56.78417 


1.253456 


2.000008 


36.032 


21.05671 


0.034689 


0.600072 


45.7056 


42.05063 


7.035042 


8.305001 


12.07067 


95.10051 


9.103005 


9.000001 



179 



2A 




1R 6435 


4i¥t 


4-5 «a 


10t%V 


S8t«t 


K 231 


2t4^ 


6i% 




SOOt^J, 



184«a. To writo Decimal Fractions. 

Beginning with ths highest arder^ write each figure in the 
^^ace indicated by its name^ and to the remit prefix the decimal 
point. J[fany order u omitted in the given decimal^ write a 
cipher in its place. 

Write the following fractions in decimals : 
(9.) (10.) (11.) (12.) 

Q 1 3 5 g 7 

A 2005 

17 201 

-lO 133567 

13. Write 49 hundredths ; 8 tenths ; 445 ten thousandths-; 
7 hundredths ; 5 thousandths. 

14. Write 36 thousandths ; 25 hundred thousandths ; 1 mil- 
lionth ; 703 thousandths. 

15. Write 7 hundredths ; 8 thousandths; 95 ten thousandths ; 
63 milhonths ; 26 ten millionths. 

16. Write forty-six and five thousandths ; seventy- two and 
seven millionths ; three thousand two hundred and sixty-four 
millionths ; 64 and nine thousandths ; 93 and sixteen millionths. 

185t Decimals differ from Common Fractions hoth in their 
origin^ and in the manner of expressing them. 

Common Fractions arise from dividing a unit into any num< 
ber of equal parts ; consequently, the denominator may be any 
number whatever. (Art. 107.) Decimals arise from dividing 
a unit into ten equal parts, then subdividing one of those 
parts into ten other equal parts, and so on ; consequently, the 
denominator is always 10, 100, 1000, &o. (Arts. 176, 180.) 

Again, Common Fractions are expressed by writing tlie nu-^ 
merator over the denominator; Decimals are expressed by 
writing the numerator only^ with a point before it, while the 
denominator is understood. (Arts. 107, 179.) 



QoBST.— 184.0. How do you write decimals ? 185. How do decimali dilfoc 
horn common fraeUons? From what do common fracWoiM utVae*! 'f t^x&.^'^aaw 
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ADDinOK OF DECIMAL FRACTIONS. 

Ex. 1. What is the sam of 2.5 ; 24.457 ; 123.4 and 2.369 f 

Sugffestum, — ^HaviDg written the given nnm- Operation. 

Lers so that tenths may stand under tenths, hun- 2.5 

dredtha under hundredths^ &c., begin at the right 24.457 

hand or lowest order, and proceed as in adding 123.4 

simple numbers. Finally, place the ^leeima^ point 2.369 

in the amount, under those in the numbers added, 152.726 
and the result 152.726, is the answer. 

187t Hence, we deduce the following general 

BULE FOR ADDITION OP DECIMALS. 

Write the numbers so that the same orders may stand under 
each other^ and beginning at the right hand or lowest order, pro- 
ceed as in Simple Addition, (Art. 29.) 

From the right of the amount^ point off as many figures for 
decimals, m there are decimal places in either of the given num- 
bers. 

Ob8. The PrffvoA the natvM for the role, are the aame as in addition of 



9impU numbers. 


s 




(2.) 


(3.) 


(4.) 


81.25 


15.263 


20.13 


1.059 


7.0003 


117.056 


126.05 


213.0507 


43.5 


1235.6151 


0.05 


2185.05813 


1398.9741 Ans. 


85.306 


620.30597 



5. What is the sum of 2.5 ; 83.65 and 45.121 ? 

6. What is the sum of 65.7 ; 43.09 ; 1.026 fuid 2.1765 ? 

7. Add 6.15768 ; 1.713458 and .6573128 ? 

8. Add .0256 ; 15.6941 ; 3.856 and .00035 ? 

9. Add 256.31 ; 29.7 ; 468.213 ; 5.6 and .75. 

10. Add 25.61 ; 78.003 ; 951.072 and 256.3062. 

11. Add .567 ; 37.05 ; 63.501 ; 76.26 and .63. 

12. Add .005; 1.25; 6.456; 10.2563 and 15.434. 



QuBiT.— 187. What is the rule for nddition of decimals 1 IIow point off the 
Moawor 7 01m» liuw id ttdditiuu of decimals proved 1 
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13. Add 256.1 ; 10.15 ; 27.09 ; 35.560 and 2.067. 

14. Add 5.00257 ; 3.600701 and 2.10607. 

15. Add together 5 tenths, 25 hondredths, 566 thousandths, 
and 7568 ten thousandths. 

16. Add together 34 hundredths, 67 thousandths, 13 ten 
thousandths, and 463 millionths. 

17. Add together 7 thousandths, 63 hundred thousandths, 
47 millionths, and 6 tenths. 

18. Add together 423 ten millionths, 63 thousandths, 25 
hundredths, 4 tenths, and 56 ten thousandths. 

19. What is the sum of four hundred three and twenty-six 
hundredths ; forty-seven and six tenths ; ninety-four and eigh- 
teen thousandths; two hundred, and five ten thousandths? 

20. What is the sum of eighteen and forty-five ten thou- 
sandths; sixty and one hundred twenty-three millionths; 
forty-nine and sixty three ten millionths 1 

SUBTRACTION OF DECIMAL FRACTIONS. 

188, Ex. 1. From 25.367 subtract 13.18. 

Suggestion. — ^Having written the less number Operdtion, 
under the greater, so that tenths may stand under 25.367 

tenths^ hundredtJis under hundredths^ we begin 13.18 

at the right hand or lowest order, and proceed- Ans. 12.187 
as in Simple Subtraction. Finally, place the deci- 
mal point in the remainder under those in the given numbers, 
and the result 12.187, is the answer. 

189* Hence, we deduce the following general 

RULE FOR SUBTRACTION OP DECIMALS. 

Write the less number under the greater^so that the sarM 
orders may stand under each other. 

Beginning at the right hand or lowest order ^ subtract as in 
simple numbers^ and from the right of the remainder^ point off 
as many figures for decirnals, as there are decimal places in 
either of the gvcen numbers. 

Obs. The Pr^of and the reaion$ for the rule, are the same as in subtracUon of 
Btmfle numbort. 

Quest.— 18tf. What is the rultf for ■ubiraction of decimals 1 How point off 
tbe answer 1 Ofo. Bow is subtraction of d«ciina!la pTox«wi1 
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2. From 15 take 1.5. Aru. 18.5. 
8. From 256.0816 take 5.641. 

4. From 15.7 take 1.156. 

5. From 68.25 take 50. 

6. From 201.001 take 56.04087. 

7. From 1 take .125. 

8. From 11.1 teke .40005. 

9. From .56078 take .825. 

10. From 1.66 take .5589. 

11. From 8.4001 teke 2.000009. 

12. From 1 take .000001. 

18. From 256.81 teke 125.4689801. 

14. From 8960.820507 teke 68.001. 

15. From 57000.000001 teke 1000.001. 

16. FrOm 75 haodredths teke 75 thousandths* 

17. From 6 thousandths teke 6 millionths. 

18. From 8252 ten thousandths teke 8 thouBandths^ 

19. From 589 take 22 thousandths. 

20. From 7856 teke 286 millionths. 

21. From five tenths teke five hundredths. 

22. From six thousandths teke seven ten thousandths. 
28. From seven hundred thousandths teke nine millionths. 

24. From forty-seven and twenty-four hundredths teke seven 
and sixty-three tliousandths. 

25. From five hundred six and ninety-nine millionths take 
two hundred forty-three and ninety-nine thousandths. 

26. What is the difference hetween twenty-nine thousandths^ 
and tweutv-nine thousand? 

27. What is the difference between forty-five hundredtlis, 
and forty-five thousandths ? 

28. What is the difference between five hundred sixty-nine 
thousandths, and five hundred sixty-nine millionths ? 

29. A man having nine-tenths of an acre of land, sold nine- 
teen thousandths of an acre: how much did he have left? 

80. A grocer having.a hogshead of molasses, lost 215 thou- 
sandths of it by leakage: how much was left? 

81. From a piece of cloth conteining seventy-five and seven-^ 
teen hundredths yards, thirty-six and seven thousandths yardi 
vrere used : how many yards were left ? 
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MULTIPLIOATION OF DECIMAL FRACTIONS. 

190* Multiplying by a fraction^ we have seen, it taking a 
part of the maltiplicand as many times, as there are like parts 
of A unit in the multiplier. (Art. 1S%,) 

£x. 1. What is the product of .48 multiplied by .5 ? 

Suggestion. — ^The multiplier .5, is equal to -|^ or Operationi 
4^ and .48 is equal to ^\. (Ai-t. 180.) Now yVir -^ 
X i= aVir ^^ i%i ^^ ■njV=-24, which is the an- .6 

Bwer required. (Art. 179.) In practice, we mul- .240 Ans, 
tiply as in whole numbers, and pointing off as- 
many decimals in the product as there are decimal figures in 
both factors, we have .240. But since^ ciphers placed on the 
right of decimals do not affect their value, the may be omit-' 
ted, and the result is .24, the same as before. (Art. 183.) 

191 • Hence, we deduce the following general 

RULE FOR MULTIPLICATION OF DECIMAIA 

Multiply ds in whole numbers^ anifrom the right ofthepr<h 
d^ct^ point off as many figures for decimals^ as there are decimal 
places in the multiplier and multiplicand. 

If the product does not contain so many figures as tTiere are 
decimal places in hoth factors^ supply the dejiciency hy prefixing 
ciphers^ 

Obs. 1. The Protfaod retuons for the rale, are the same as ia muttipHeatioa 
of simple nuinbers. 

S. I'he reason for pointing off as many decimal places in the product as there 
•re decimals in both faclonj, muy be illiieirnlod thus: 

Suppose it is required to multiply .35 by .5. Supplying the denominators .S5 
^j%% and .5=-j^^. (Art. 180.) Now ^^*^ x /y= J„Vff ; but TVVir=-J25; (An. 
179 ;) that is, the prudact of .35 x .5, contains Just as many decimals as the facton 
tliemselves. 

In like manner it may be shown that the product of any two or more decimal 
nnmbers, must contain as many decimal figures as there are places of decimals 
In the* given (actors. 



Quest.— 190. What is it to multiply by a Araction ? 191. What is the rule for 
inultiplicatign of decimals ? How do yon poiht€*ff the product ? W hen the pro- 
duct doe&jiot contain so many fluurus as there are decimals in both factors, whal 
ii to be done? Obs. How is mulUplicatiou uf decimals v^^^^"^ 
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(2.) (3.) (4.) (5.) 

Moltiply 8.45 96.071 456^03 .1236 

By .25 .0032 4^ .027 

4225 192142 228015 8652 

1690 288213 182412 2472 

Ant. 2.1125 .3074272 2052.135 .0033372 

KXAMPLES ¥OB PSAOTIOE. 

1. In 1 piece <^ doth there are 81.7 yards : how many yards 
are there in 7.3 pieces ? 

2. In 1 barrel there are 81.5 gallons : how many gallons are 
there in 8.25 barrels ? 

8. In one rod there are 16.5 feet : how many feet are there 
in 35.75 rods? 

4. How mary cords of wood are there in 45 loads, allowing 
8.25 of a cord to a load ? 

5. How many rods are there in a piece of land 25.35 rods 
long, and 20.5 rods wide ? 

6. If a man can travel 88.75 miles per day, how far can he 
travel in 12.25 days ? 

7. How many pounds of coffee are Uiere in 68 sacks, aUow- 
ing 961.25 pounds to a sack ? 

8. If a family consume .85 of a barrel of flour in a week, 
how much will they consume in 52.23 weeks ? 

9. What is the product of 10.001 into .05 ? 

10. What is the product of 50.0065 into 1.003 ? 

192. When the multiplier is 10, 100, 1000, &o. 

Remove the decimal point in the multiplicand as manyplaeet 
towards the right, as there are ciphers in the multiplier^ and 
the result will be t?ie product. (Arts. 59, 191.) 

11. Multiply 4.6051 by 100. Ans. 460.51. 

12. Multiply 2.6501 by 1000. 

13. Multiply .5678 by 10000. 

14. Multiply .000781 by 2.40001. 

15. Multiply 1.002003 by .0024. 

16. Multiply .58001 by .0001003. 

17. Multiply 8.001502 by .00005. 



QDKaT,'-'192. Huw proceed wbieiithe multiplier is id, lOO, lOOO, Jtc. 
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18. Multiply 85089.81 by .000001. 

19. Multiply .0000045 by 69.5. 

20. Multiply .0340006 by .000067. 

21. Multiply .5 by 5 millionths. 

22. Multiply .15 by 28 ten thousandths.* 

23. Multiply 25 hundred thousandths by 7 and 3 tenths. 

24. Multiply 225 millionths by 2 and 85 hundredths. 

25. Multiply 2367 ten millioilths by 3 and 2 ten thousandths. 

26. Multiply .07506 by .258. 27. 2.00641 x .0032. 
28. Multiply .003046 by .005. 29. 45.034 x 8.2401. 
80. Mult. 2.406^23 by .00081. 31. 9.3245 x 6.0532. 
82. Mult. 75.00732 by .00005. 33. 623.0052 x .00028. 
84. Mult. 823.0207 by .23006. 35. 720.3009 x .24007. 

86. Multiply two thousandths by two ten thousandths. 

87. Multiply five millionths by sixty-one thousandths. 

38. Multiply two hundred sixty-three ten millionths by forty- 
eight ten thousandths. 

39. Multiply seven hundred billionths by two thousand one 
liundred and filly-six millionths. 



DIVISION OF DECIMAL FRACTIONS. 

193t £x. 1. What is the quotient of .75 divided by .5 ? 

Suggestion, — ^Divide as in whole numbers and Operation. 
point off as many decimal figures in the quotient .5).75 

as those in the dividend exceed those in the divi- Ane, L5 
for, which is one ; the result 1.5, is the answer. 

191« Hence, we derive the following general 

RULE FOR DIVISION OF DECIMALS. 

Divide a» in whole numbers^ and point off ae many figures for 
decimals in the quotient^ as the decimal places in the dividiend 
exceed those in the divisor. If the quotient does not contain Jig^ 
ares enough, supply the deficiency by prefixing ciphers, 

Ob«. 1. The Proof toid the reasons for Uie rule, are the same asin dlrMon of 
imple Dumberi. 

S. The reason for pointing off the qaotient may be explained in the following nan- 
»er : In in ultiplicaliun of decimals, we have seen that the product has as many ded- 
mal fltfurei, aa tbo mnlU/jJier and multipUca&d. IKo^ i3LnM >9DA^MV^tdl'a w^(»iV. 
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IB tke pr ^dKi cf tte C^ter arf qweiai, (J&it. €3^ il fcSon Omk tbe dirUend 
wmmti kare a* msmj <fcrrinrrfci as ifae tftTiaur aadqA^cc&i io^thrr ; cnaaequendjr, 
we- arft^ poaai v#att Masf '#i-rt^ttlt ia ike qouOBtat ^ las ifauMl idaoes ta tko 
dii riewd •'M— tf tk<«B IB ikft diviauc^ 

X Whra ifce a aiabu af « i n iuuii ialha diwiagr a Um j— — Ifcat in the divi- 
dsr»l.Ukeqar4Jeac viU be a ssdu anaihi r. 

When ^^mmt mmwmn *Brja»* in ika dtvinr IliM te the «Tid8Bd, aaoex as 

lo tlkjae M 1^ divisnr. Tke q«jOeat iheaeB anaas vill bs a wiMie aambttr. 

4. AAer all the igans of the divkicHl are dHided, if tiaera is a reauinder, cK 
pbt^iH:^ baaaaeaued toil, aad Ike diTWMMeoDtijiaadKplBaiaraL Tbaciphwa 
annrTHJ —lat ba wggMdrd as deo— I pftaeaa ha'iwigiag la Iha diridcad. 

Fir cifTlinifj par|wari. it wi'l hn mtt inailj f ttt bi nnj Hal qnnia at to thrro 
«r tjmr piaoea of deeiaala; but vbea graai aixaijij is reqoiiad, it mot be car- 



.V««L— Wbaa fbeie is a ivaiadfr at the doae of the openttaa, tte i%a -r 
be aaaexed tu ibe qautiaat leabuv ibat It ia not ooaplatB. 

2. Diride .289 by 2.4. Quotient .1204+. 
8. Divide 1.345 bj i». Quotient 2.69. 
4. Divide .063 by 9. Quotient .007. 

SXAHFLXS JOB PRAOTICB. 

1. If 1.7 of a yard of doth will make a coat, how maoy ooats 
will 10.2 yards make? 

2. Id 6.75 cords of wood, how many loads are there, aIU>w« 
in .75 of a cord to a load ? 

3. If a man mows 3.2 acres of grass per day, how long wiD 
it take him to mow 39.36 acres ? 

4. If 23.25 busiiels of barley grow oq an acre, how many 
acres will 556 bnsiiels require ? 

5. lo 74.25 feet how many rods ? 

6. In 99.225 gallons of wine, Low many barrels ? 

7. It a man chops 3.75 cords of wood per day, how many 
days will it take him to chop 91.476 cords? 

8. If a man can travel 35.4 miles per day, how lon^ will it 
take him to travel 244.26 miles? 

9. A* dairy-man has 187.5 poonds of butter, which he isL^i'hes 



Quest.— 104. What is the rule for dirision of decimals 1 How point oT the 
quolit'pt ? Obs, Huw is division of decimals prr>ved t VVtien the number of di^ 
clmal places in ttie divinor is equal to that iu the dividend, what is ihequotient 1 
When there ore more decimai« in the dividor than ih'the dividend, how proceeaf 
IVItea tiiwif IM a remainder) what may Im done? 
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to pack in boxes contaiDiDg 12.5 ponnds apiece: how many 
boxes will it require ? 

10. In 3.575, how many times .25 

195t When the divisor is 10, 100, 1000, &c. 

.Remove the decimal point in the dividend as many places to- 
uards the lefty as thereare ciphers in the divisor^ and the result 
uill be the quotient, (Arts. 80, 194.) 

11. Divide 756.4 by 100. Ans, 7.564. 

12. Divide 1268.2 by 1000. Ans, 1.2682. 

13. Divide 1 by 1.25. 14. Divide 1 by 562.5. 

16. Divide .012 by .005. 16. Divide 2 by .0002. 

17. Divide 6 by .000001. 18. Divide 18.2 by .75 

19. Divide .0248 by .04. 20. Divide 2071.31 by 65.8. 

21. 246780.75^10000. 22. 857603.4-7-1000000. 

23. 6370000-r- .000007. 24. 792000 -,-.0000008. 

25. 7843.5-^100000000. 26. 903.4-^1000000000. 

27. Divide four hundred twenty-four milliontbs by fifteen 
ten tbousandths. 

28. Divide two hundred forty-eight and eight thousandths 
by seven and sixteen ten thousandths. 

29. Divide six^nd one hundred and twenty-five ten mil- 
iionths by one and nineteen millionths. 

80. Divide jsixty-three and eighty-one billionths by three and 
nine millionths. 

81. Divide eight hundred fifty-six thousand nine hundred 
seventy-eight millionths by nine thousand two hundred and 
twenty-six ten thousandths. 

32. Divide forty-five and four hundred seventy-six thou- 
sand two hundred ninety-nine ten millionths by twenty-nine 
and two hundred sixty-five ten thousandths. 

33. Dividethe product of twenty-five thousandths into seven 
hundredths by forty-six ten thousandths. 

34. Divide the product ol^ twenty-six and eighty-five ten 
thousandths into six hundredths by fifteen thousandths. 

85. Divide the sum of thirty-eight ten thousandths and 
thirty-eight hundredths by thirty-eight. 



QusiT.— 195. When the divisor li 10, 100, IQQO, Ice.^ Wn \itQRAwQA 
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REDUOTIOIT OF DECIMALS. 

Case I. — Reducing Decimals to Common Fractions. 

Ex. 1. Reduce the decimal .25 to a common fraction. 

Suggestion, — Since the denominator of a Operation. 
decimal fraction is always 1 with as many .25=^^^. Aiis, 
ciphers annexed to it as there are figures in 
the numerator, we erase the decimal point, and write the de- 
nominator under the numerator; the answer is yVv ^^ I' Hence, 

196t To reduce a Decimal to a Common Fraction. 

Brase the decimal pointy and write the denominator under 
the given numerator ; the result will he a common fraction. 

2. Reduce .125 to a com. fraction, then to its lowest terms. 
8. Reduce .66 to a common fraction, &o. 

4. Reduce .75 to a common fraction, &g. 

5. Reduce .875 to a common fraction, &c 

6. Reduce .525 to a common fraction, &c. 

7. Reduce .025 to a common fraction, &c. 

8. Reduce .875 to a common fraction, &c. 

9. Reduce .0625 to a common fraction, &o. 

Case II. — Reducing Common Fractions to Decimals. 

Ex. 1. Reduce J to a decimal fraction. 

Suggestion. — ^We first reduce the numerator 8, Operation. 
to tenths by annexing a cipher to it, and it be- 4)800 
comes 80 tenths. But the number whose value TtS Ans. 
we wish to find, is not 3, but b. fourth of 8 ; there- 
fore the result 80 tenths, is/<wr times too large. To correct 
this we divide it by the denominator 4, which gives 7 tenths 
(.7), and 2 tenths over. Again, we reduce this remainder 2 
tenths, to hundredths by annexing another cipher, and the re- 
sult is 20 hundredths, which is also 4 times too large; we 
therefore divide it by 4, and obtain 5 hundredths (.05). Now 
,7 and .05 are equal to .75, the answer required. 

Proof. — .75=yVff» and ^% reduced to its lowest terms, is 
equal to J. (Art. 120.) Hence, 



Qu»T.^190. How radttce a decimal to a common fractioal 
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197* To reduce a Common Fraction to a Decimal, 

Annex ciphers to the numerator and divide it hy the denomi' 
nator. Point offae many decimal figures in tlie quotient^ a* 
you have annexed ciphers to the numerator, 

Ob8. 1. If there are not ao many figures in the qaotient as yoa hare annexed 
ciphers to the numerator) supply the deficiency by prefixing ciphers to the quo- 
tient. 

S. The reofon of this rule may also be illustrated in the following manner : 
Annexing a cipher U* the uumeraior multiplies the fraction by 10. (Arts. 59, 133.) 
If, tliereroru, the numerator with a cipher annexed, is divided by the denomi- 
nator, the quotient is obviously ten times too lai^. Hence, in order to obtain the 
true quotient, or a decimal equal to the given fraction, the quotient thus obtained 
must be divided by iO, which is done by pointing off ime figure. (Art. 80.) 

Again, annexing 2 ciphers to ttie numerator multiplies the fraction by 100 ; an- 
nexing 3 cipiie.'S by JOUO, &c., consequently, when two ciphers are annexed, the 
quotient will be 100 times too large, and must therefore be divided by 100 ; when 
three ci pliers are annextrd, the quotient will be lOtiO times too large, and must b« 
divided by lOuO, &c (Art. 80.) 

3. Reduce f to a decimal. Anji. 1.5 

4. Bed ace J, and \, 5. Eeduce ^^^ and j^^. 
6. Eedace |, j, and |. 7. Reduce $, |, and ^. 

8. Reduce 4^, in, ^V 9- Reduce |, f, ^V- 

10. Reduce ^V^, .^^\^. 11. Reduce ^|^, y/^. 

12. Reduce ^ to a decimal. .833333+ Ans, 

18. Reduce iff to a decimal. .128128128+ Ans. 

198« It will be seen in the last two examples there con- 
tinues to be a remainder after each division, as long as we con- 
tinue the operation. 

In the 12th, the remainder is always 1; in the 18th, after 
obtaining three figures in the quotient, the remainder is the 
same as the given numerator, and the next three figures in the 
quotient are the same as the first three, when the same re- 
mainder recurs again. 

199t Decimals which consist of the same figure or set of 
figures continually repeated^ are called Periodical or Circu^ 
lating Decimals ; also. Repeating Decitnals or Repetends, 

JWte.— For the method of finding the value of Circulating decimals, also of 
•ddiug, subtracting, multiplying, and dividing them, see Higher Arithmetic 

Quest. — 197. How reduce a common fraction to a decimal ? Ob$. When thert 
•le not BO many flgurea in the quotient as you have annexed ciphers, what la to 
be done? 199. What are Periodical or Repeating Decimals 1 



3.00 



6.75 



7.6625 
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14. Reduce ^ to ha eqfiuTalent Talne in dedmals. 

15. Eedaoe |. 16. Bedace -,V- 
17. Bedaoe ^. 18. Eedaoe /^. 
19. Redaoe |}. 20. Redace ^i^. 
21. Redaoe ^. 22. Redace iV- 

Cabb IlL — Beducing conyMnind nvmben to decimala of higher 

Ex. 1. Eedaoe 7s. 6d. 3 far. to the decimal of a pound. 

Suggestion. — ^Reducing 78. 6d. 3 far. Mrst Method. 

to a oomiDon fraction of a poand, we 78. 6d.3 f.=363 far. 
have JBJf|. (Art 164.) Next, re- £1,= 960 far. 

dacing £||; to a decimal, it becomes JfJ =£.378125 

£.378125, which is the answer required. 

Or, writing the given nambers nnder each Second Jfethod, 
other, we may redace each in snccesaon to a ^ 
decimal of the next higher denomination. ^^ 
Thus, since 3 fex. is Jd., if we annex a cipher 20 
to the 3 far. and divide by 4, the resalt is uliu. £.378125 
.75d. which annexed to the 6d., makes 6.75d. In like man- 
ner, the 6.75d. may be redaeed to the decimal of a shilling by 
dividing by 12 ; and the result .5625, annexed to the given 
shillings, makes 7.5625s. Finally, the 7.5625s. may be reduced 
to the decimal of a pound by dividing by 20. Hence, 

200* To reduce a compound number to the decimal of a 
higher denomination. 

Seduce the given compound number to a common fraction ; 
then reduce the common fraction to a decimal, (Arts. 164, 197.) 

Or^ iorite the given numbers under each other in their order^ 
toith the highest denomination at the bottom ; then annexbig ci- 
phers to the lowest denomination^ dinide it by the number re- 
quired of this denomination to make one of the next higher^ and 
place the quotient as a decimal^ on the right of the number below. 

Proceed in this manner with each, denomination^ till you come 
to the one required^ and the last quotient will be the answer. 



QcBST.— 200. How is a compoimd namber reduced to tho decimal of a bighet 
danomi nation t 
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Obs. Decimals of lower denominations are reduced to dedraals of k^gkir d»> 

nomiuatioDS, in the same manner as whole numbers. 

I. Eeduce .75d. to the decimal of a £, 

Suggestion. — We first divide by 12, then by Operation. 
20, according to the rule above, and point off 12 0.75 
each quotient as in division of decimals. 20 0.0625 

(Art 194.) Ans. £;U03i25 

2. Redoce 5s. 4d. to the decimal of £1. Ans. £.2666 +. 
8. Reduce 15s. 6d. to the decimal of £1. 

4. Reduce 12s. 6d. 1 far. to the decimal of £1. 

5. Reduce 9d. to the decimal of £1. 

6. Reduce 2s. 7d. 2 far. to the decimal of a shilling. 

7. Reduce 5 gals. 2 qts. 1 pt. to the decimal of a hogshead. 

8. Reduce 18 hours 9 min. to the decimal of a day. 

9. Reduce 5 cwt. 2 qrs. 15 lbs. to the decimal of a ton. 
10. Reduce 2 ft. 6 in. to the decimal of a yard. 

II. Reduce 6 furlongs 30 rods to the decimal of a mile. 
12. Reduce 18 oz. 8 drs. to the decimal of a pound. 
18. Reduce 9jd. to the decimal of a shilling. 

14. Reduce 5s. and 1 far. to the decimal of a £. 

15. Reduce £31, 5s. 6|d. to the decimal of a £. 

16. Reduce .4 pint to the decimal of a hogshead. 

17. Reduce .75 pound to the decimal of a ton. 

Case IY. — Eedueing decimals of higher denominationi U 
whole numhers of lower denominations, 

Ex. 1. Reduce £.128 to shillings, pence, and farthings. 

Suggestion. — We first multiply the given Operation, 

decimal by 20 to reduce it to shillings, and £.123 

pointing off the product as in multiplication 20 

of decimals, the result is 2s. and .460s. over. ghil. 2.460 

Next we multiply this decimal by 12 to re- 12 

duce it to pence, and pointing off the pro- pence 5.520 

duct as before, we have 5d. and .520d. over. 4 

Finally, multiplying this decimal by 4, and far. 2.080 

pointing off, we have 2 far. and .080 far. Ans. 2s. 5d. 2 f. 
over, which is so small it may be disre* 
garded. The numbers on the left of the decimal points, 2a. 
5d. 2 far. are the answer. Hence, 
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201* To redaee a decimal of a higher denomination to 
fchole numbers of lower denominations. 

Multiply the giten decimal hy that number which it taTces of 
the next lower denomination to make one of this higher, and 
point off the product, as in multiplication of decimal fractions. 

proceed in this manner with the decimal Jigures of each suc- 
ceeding product, and the numbers on the left of tlie decimal 
point in the several products, will be the answer required, 

2. Hedace £.125 to shillings and pence. Ans, 2s. 6d. 

3. Hedace .C25s. to pence and farthings. 

4. Reduce JB.4625 to shillings and pence. 

5. Reduce .756 gallons to quarts and pints. 

6. Reduce .6254 days to hours, minutes, and seconds. 

7. Reduce .856 cwt. to quarters, &c. 

8. Reduce .6945 of a ton to hundreds, &c. 

9. Reduce .7582 of a bushel to pecks, &c. 

10. Reduce .8237 of a mile to furlongs, &c. 

11. Reduce .45683 of an acre to roods and rods. 

12. Reduce .75631 of a yard to quarters and nails. 

EXERCISES IN DECIMAL COMPOUND NUMBERS. 

202* Decimals of compound numbers, when reduced to 
whole numbers of lower denominations, may be added or sub- 
tracted Uke other compound numbers. (Arts. 168, 169.) 

Or, if reduced to decimals of the same denominatiofi, they 
may be added or subtracted like other decimals. (Arts. 187, '9.) 

JV*0<e.— If the rollowing exercises are found too difficult for begionera, they may 
be oaiitted till review. 

1. What is the sum of £.25 and .5s.? -4n«. 6s. 6d., or £.275. 

2. Add £.125 to .4s. 3. Add £.625 to .258. and.76d. 
4. Add .275 ton and .08 cwt 5. Add .6 acre and .4 rod. 

6. From £.65 take 6.5s. 7. From .875s. take .25d. 

8. From .281 t. take .75 cwt. 9. From .775 m. take 75 r. 

10. Find the sum of £} and Js. in the decimal of a £. 

11. Find the difference between £| and Jd. in the decimal 
of a pound. 



QuBST.— 301. How reduce decimals of a higher denomination to whole nuai- 
Vra of lower deuumiuaiioos ? 
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12. What coat .778125 ton of iron, at 2s. 6d. a pound t 

13. What cost .94375 acre of land, at 2^ dollars a rod 7 

14. Boagiit .75631 yard of satin, at 3d. a nail : how much 
did it come to ? 

15. What cost 17 cwt; 2 qfs. 16 lbs. of ginger, at 27 dollars 
per hundred ? 

16. What cost 18 cwt 1 qr. 18 lbs. of tea, at 63 dollars a 
hundred? 

17. What cost 56 hhds. 16 gals. 3 qts. of molasses, at £6, 
17s. 6d. per hogshead ? 

18. How much will 15| cords of wood come to, at £.905 per 
cord? 

19. What will 75 yds. 1 qr. 2 ua. of silk come to, at £.25 
per yurd ? 

20. If .175 bushel of wheat cost | dollar, what will a bushel 
oost? 

21. Paid £} for .625 yard of sarcenet: what was that a 
yard ? 

22. Paid | dollar for .125 bbl. of flour: how much wa»that 
per barrel ? 

28. If you walk .965625 mile per hour, how far can yon walk 
in a week ? 

24. What cost .778125 ton of butter, at 28. per pound? 

25. A Galifornian sold .815625 lb. of silver, at 58. per grain : 
what did it come to? 

26. Bought .45688 acre of land, at .6 dollar a foot : what 
did it come to ? 

27. A man gave £.775 for .125 cwt. of beeswax : how much 
was that a pound ? 

28. If you pay £.375 for .5 lb. of nutmegs, how much is that 
per ounce ? 

29. A man gave £.828 for .41 bbl. cider : what was that a 
gallon ? 

80. What cost f cwt. of sugar, at .122 dollar per pound ? 

81. What will 28 lbs. 8 oz. beef come to, at £.928 per hun- 
dred? 

82. A man paid £.825 for .83 cwt. of coffee : how much did 
bis coffee cost a pound ? 

83. If you pay £.815 for .07875 of a hogshead of vinegar^ 
how much will it cost you a quart? 

r.p 7 
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FEDERAL MONEY. 

208i Federal Money^ we have seen, is the cnrreney of the 
United States. Its denominations are Eaglea^ dollars^ dime9^ 
cents, and mills, (Art. 146.) 

JV#te.— For the Table of Federal-Honey, the weight, and poritjof its dlffereni 
coins, lee Art. 146. 

204« Federal Money is based npon the Decimal Notation ; 
its denominations increase and decrease from right to left and 
left to right in a tenfold ratio, like simple numbers. It is 
therefore one of the most convenient and comprehensive sys- 
tems of currency ever invented. 

205* Tlie dollar is regarded as the unit ; cents and mills are 
fractional parts of the dollar, and are separated from it by a 
decimal point or separatrix (.), as decimals are separated from 
whole numbers. (Art. 179.) Thus, Dollars occupy unitt? 
place of simple numbers; eagles, or tens of dollars, tens^ place; 
dimes, or tenths of a dollar, the place of tent?is ; cents, or hun- 
dredths of a dollar, the place of hundredths; mills, or thou- 
sandths of a dollar, the place of thousandths; tenths of a mill, 
or ten thousandths of a dollar, the place of ten thousandths, ^. 

206* Accounts, in the United States, are kept in dollars^ 
cents, and mills. Eagles are expressed in doUars, and ^mes 
in cents. Thus, instead of five eagles, we say 50 dollars; in- 
stead of 6 dimes, we say, 60 cents, &c. 

Obs. 1. Since dime* in bnsinefls transactions, nre expressed in eents^twoplaeeg 
of decimals are assigned to cents. If therefore the number of cents is las than 
10, a cipher must alwaye be placed on the left hand #/ them. For example, 4 centa 
are written thus .04 ; 7 cents thus .07 ; 9 cents thus .09, kjc 

S. Blills occupy the third place of decimals; therefore, when there are no 
cents in the given sura, two ciphers must he placed before Uie mills. Hence, 

QuKST. 303.— What is Federal Money ? What are its denominations? B«« 
cite tlie Table. 204. Upon what is Federal Money based 1 SOS. What is ret 
garded as the unit in Federal Money? Wliat are cents and mills considered? 
How are they distinguished from dollars ? 206. How are accounts kept in the 
United States? How are Eagles expressed? Dimes? 0&*. How many places 
are assigned to cents ? When the nmnber of ceois is less than ten, what "«i tt 
be done / When no Of»n\a are mentioned, what do you do ? 
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207 • To read Federal Money. 

Call all the figures on the left of the decimal pointy dollars; 
the first two figures on the rig^ of the pointy cents; the third 
Jigure^ mills; the other pla>6M on the right^ decimals of a 
mill. Thus, $8.25282 is read, Z dollars, 25 cents, 2 mills, and 
82 hundredths of a mill. 

Obb. Somelimefl all tfae figures afte tbe point are read as decimals of a dol* 
Itf. Thus, $5,356 is read, ** Sand 3df thousandths dollars.'* 

Read the following sums g/ Federal Money. 

1. $250.56; $105,868; $200,057; $506,507; $860,071. 

2. $44.081 ; $60.05 ; $75,008 ; $20.501 ; $80,065. 
8. $3.7542; $0.6054; $4.0151; $6.0057; $8.0106.^ 

Write the following sums in Federal Money : 

4. 68 dollars, and 85 cents. Ans, $68.85. 

5. 150 dollars, and 78 cents. 

6. 201 dollars, and 9 cents. 

7. 800 dollars, 5 cents, and 8 mills. 

8. 4 dollars, 6 cents, and 8 mills. 

9. 100 dollars, 7 cents, 5 mills, and 8 tenths of a mill. 
10. 1000 dollars, 6 mills, and 86 hundredths of a mill. 

JVMe. — Id business transactions, when dollars and cents are expressed to> 
geiber, the cents are firequeuti y written in the Ibrm of a common fraction. Thus^ 
$76.45 are written 76^"*^^^ doUars. 

REDUCTION OF FEDERAL MONEY. 

Casb I. — Reducing Dollars to Cents and Mills, 

Ex. 1. Reduce 75 dollars to cents and mills. 

. Suggestion, — Since in 1 dollar there are Operation, 

100 cents, in 75 dollars there are 75 times as 75 dolls, 

many, or 7500 cents. Again, since in 1 cent 100 

there are 10 mills, in 7500 cents there are 7500 cts. 

7500 times ia many, or 75000 mills. Now, 10 

to multiply by 10, 100, &c., we simply an- Ans, 76000 m. 

nex as many ciphers to the^multiplicand as 

there are ciphers in the multiplier. (Art. 59.) Hence, 



QuKST.— 307. How do yon read Federal llon^ 1 Ofo. What other mode o* 
readiog Federal Money Is mentlunedt 
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208t To reduce dollars to cents^annex ttoo ciphen. 
To redaoe dollars to mills, annex three ciphers. 
To reduce cents to mills, annex one cipher. 

Obi. To reduce doliara and cents to cents, erase the ttign of dollara and (hi 
dechtuU point. Thus, 935.36 reduced to cents, becomes 2536 cents. 

2. Keduce 9 cte. to mills. 8. Reduce $25 to mills. 

4. Kedace $5 to cents. 5. Keduce $364 to mills. 

6. Keduce $621 to mills. 7. Keduce $6245 to cents. 

8. Keduce $75.26 to cents. 9. Keduce $625.48 to cents. 

Case II. — Reducing Cents and Mills to Dollars, 

10. Keduce 45000 mills to dollars and cents. 

Suggestion. — Since 10 mills make 1 cent, Operation, 

45000 mills will make as many cents as 10 1|0)4500|0 mills, 
is contained times in 45000, or 4500 cents. I|00) 45|00~ cent8. 
Again, since 100 cents make 1 dollar, 4500 Ans, 45 dolls, 
cents will make as many dollars as 100 is 
contained times in 4500, or 45 dollars. Now, to divide by 10, 
100, &o., we cut off as many figures from the right of the divi- 
dend as there are ciphers in the divisor. (Art. 80.) Hence, 

209* To reduce cents to dollars, point off two figures on the 

right. 

To reduce mills to dollars, j9omf off three figures 4m the right. 
To reduce mills to cents, point off one figure on the right. 
Obi. The figures pointed ofi; are cents and mills. 

11. Keduce 150 mills to cts. 12. Keduce 25000 mills to dolls. 
13. Keduce 325 cts. to dolls. 14. Keduce 423 mills to cts. 
15. Keduce4320 m. to dolls. 16. Reduce 63500 cts. to dolls. 
17. Reduce 4890 mills to cts. 18. Reduce 95673 mills to dolls. 

210t Since Federal Money is based upon the decimal system 
of notation, it is evident that it may be subjected to the same 
operations .'ind treated in the same manner as Decimal Frac- 
tions, 



Q ; r ST.— 208. How are do^lors reduced to cents ? Dollars to mills T Cent? lo 
mi.!'? Obs. Dollnrs and cuiit^t to cents? 2i'9. How »ire centa" rfduced to dol- 
brc? HillB to dollars? AliUs to ceui«'< Oot, Wbat aru the figurea poiuied 
offf ' 
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ADDITION OF FEDERAL MONEY. 

Ex. 1. A maa bought a cow for $15.75, a calf for $3,375, a 
sheep for $3,875, and a load of hay tor $8.68 : how much did 
he pay for all ? 

■ Suggestion. — ^We write the dollars under dol- Operation. 

lars, cents under cents, &c., and proceed as in o'qJJs 

addition of decimals. From the right of the 3 875 

amount, we point off three figures for cents and 3*33 

^^^^^' ^fw. $30:680 

21 !• Hence, we derive the following general 

KULE FOR ADDING FEDERAL MONEY. 

Write the given numbers under each other^ so that dollars 
may stand under dollars^ cents under cents^ <&c. 

Begin at the right hand^ and adding each column separately 
point off the amount as in addition 0/ decimals. (Art. 187.) 

Ob"*. If either of the given numbers have no cents expressed, supply tlieir 
place by ciphers. 

2. A farmer sold a firkin of butter for $9.28, a cheese for 
$1.17, a quarter of veal for 56 cents, and a bashel of wheat for 
$1.12: how much did he receive for the whole? 

3. A man bought a hat for $5,375, a cloak for $35.68, and a 
pair of boots for $4.75 : how much did he pay for all ? 

4. What is the sum of $37,565, $85.20, $90.03, and $150,638% 

5. What is the sum of $10,385, $46,238, $190.62, and 
$23,036 ? 

6. What is the sum of $23,005, $16.03, $110,738, and 
$131.26? 

7. What is the sum of 63 dolls, and 4 cts., 86 dolls, and 10 
cts., and 47 dolls, and 37 cts ? 

8. What is the sum of $.608.05, $365,205, $2,268, and 
$47,006 ? 

9. What is the amount of 11 dolls. 8 cts. and 5 mills, 16 
dolls, and 8 mills, 49 dolls. 7 cts. and 8 mills ? 

QiTB8T.->311. What is the rule for Addition of Federal Money? How point 
off the amount ? Obs. Wbentey of the givtui uuuUMtra have no cents ezpredsed, 
how is their place supplied Y 
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10. What is the amount of 100 dolls, and 61 cts., 61 dolls, 
ind S cts., 65 dolls. 8 cts. and 8 mills ? 

11. What is the amoant of 95 dolls. 67 cts. and 8 mills, 120 
dolls. 45 cts., 101 dolls. 7 cts. and 9 mills? 

12. A lady honght a bonnet for $6.67, a pair of gloves fer 
$0,625, a pair of shell combs for $0.75,.and a cap for $2.50*. 
wliat was the amount of her bill ? 

13. Add $563.87^; $19.18J; $960.87|; $28.06J; $806.19J. 

14. Add 684.07 J; $493,678; $81.7358; $66,409; $85.0075. 

15. Add $8 three cents ; 87| cts.; $96 six cents; $9.81^. 

SUBTRACmON OF FEDERAL MONEY. 

Ex. 1. A man bought a horse for $56.60, and a cow for 
$23.38: how much more did he pay for his horse than for 
his cow ? 

Suggestion, — ^We write the less number under Operation, 

the greater, placing dollars under dollars, &c., $66.50 

tlien subtract, and point off the answer as in 23.88 

subtraction of decimals. Atu, $33.12 

212fl Hence, we derive the following general 

RULE FOR SUBTRACTING FEDERAL MONKY. 

Write the less number under the greater^ mth dollars under 
d^Uars^ cents under cents, <Sbc. 

Beginning at the right hand, subtract, and point off the ra- 
mainder as in subtraction of decimals, (Art. 189.) 

Ob8. If either of the given nombers have no cents expressed^ >°ppl7 theUr 
pinoe hj ciphers. 

2. A man owing $57.85, paid $17.98 : how much does he 
still owe? Ans, $39.42. 

8. A grocer bought two hogsheads of molasses for $68.90", 
and sold it for $79.26 : how much did he gain by the bargain t 

4. A man owed a debt of $105, and paid but $23.67 : how 
many dollars did he then owe ? 



Quest.— 213. What is the rule for Sabtraction of Feileral Money 1 How point 
off the remainder? Ob», When either of the given numbers bus uu oent» ex 
freaaedf how Is their place supplied 1 
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6. A merchant bought a quantity of silks for $237.63, and 
sold it for $196.03 : how much did he lose ? 

6. A drover bought a flock of sheep for $357, and sold them 
for $17.33 less than he paid : how much did h€ sell tliem for! 

'7. From 365 dolls. 7 cts. take 208 dolls. 20 cts ? 

8. From 1 cent, subtract 6 mills. 

9. From 1 doll. 6 cts. 7 mills, take 89 cts. 3 mills. 

10. From 96 dolls. 6 cts., take 41 dolls. 63 cts. 8 mills. 

11. From 100 dolls. 10 cts. 3 mills, take 1 cent 5 mills. 

12. From 1000 dolls. 6 cts., take 100 dolls, and 5 mills. 
18. From 6| cents, take 6| mills. 

14. A young man deposited $278.63 in a Savings Bank; at 
one time he drew out $19 and 7 cents, at another $21 and 37| 
cents, at another $25 and 6 cents : how much had he leh? 

MULTIPLIOATION OF FEDERAL MONEY. 
213. Ex. 1. Multiply $81.75 by 2.5. 

Suggestion.—We multiply as in simple num- SSf 75*^ 

bers, and since there are three decimal places 25 

in the multiplier and multiplicand, we point "40875 

off the decimal places in the product as in 16350 

multiplication of decimal fractions. $204 375 Am, 

21 4« Hence, we derive the following general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numbers^ and point off the product oi 
in multiplication 0/ decimals, (Art. 191.) 

Obs. ]. Ill Multiplication of Federal Money, as well as fa simple numbers, Iba 
knultiplier must always be considered an obHraet number, (Art. 45. Obs. ^.) 

2. When the multiplier or multiplicand contains a common fraction, the frac- 
tion should be changed to a decimal. (Art. 197.) 

3. In busineas operations, when the mills in the answer are 5, or over, it is cu»> 
tomary to call them 1 cent ; when under 5, they are disregarded. 

2. Multiply $15.80 by 121 

^Zw««w.— 121=12.5, and $15.80 xl2.5=$197.50. 

« — — m 

QnKST.~^l4. What is the rule for Multiplication of Federal Money f Obs. Is 
iqnitiplieatioa of Federal Money, what must the multiplier always be considered ? 
Wbea the molUpiifer or mttliiplicand contains a common ti«filLV(»i^\u(iNi vt^)lCMwl\ 
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8. Multiply $45,085 by 6.2. Ans. $279,217. 

4. What cost 12 lbs. of beef at 9| cents a pound t 

Analffsis, — If 1 lb. cost 9^ Dts., 12 lbs. Operation. 

will cost 12 times as much. We therefore 9^ cts.=.095* 

multiply the price of 1 lb. by the ntimber 12 

of pounds, and point oil the product as in Ans, $1,140 
tiie last arUde. Hence, 

215* To find the cost of any nurnber of articles, when the 
price of one is given. 

Multiply the price qfone by the number o/ articles^ and the 
product will be the cost of the whole. 

5. What cost 14 lbs. of starch, at 10^ cts. per pound ? 

6. What cost 15^ lbs. of sugar, at 9^ cts. per pound ? 

7. What cost 25 gals, of molasses, at 18^ cts. a gallon ? 

8. Wliat cost 28| lbs. of raisins, at 28| cts. per pound ? 

9. What cost 83| lbs. of candles, at 12^ cts. per pound? 

10. What cost 16| lbs. of hyson tea, at 56} cts. a pound? 

11. What will 88 lbs. of beef cost, at $4.62^ per hund. ? 

Suggestion. — ^We multiply the price of 100 Operation^ 

($4,625) by 88, the given number of pounds, $4,625 

and the product $388,876, is the cost of 88 83 

lbs. at $4,625 per pound. But the price is 13 875 

$4,625 per hundred; consequently, the pro- ^ <0 00 

duct $383,875 is 100 times too large; we $3.83 876 ^Tit. 
therefore divide it by 100, to give the true answer. Hence, 

216* To find the cost of articles bought and sold by the 
100, or 1000. 

Multiply the given price by the given number of articles^ then 
if the pHce is for 100, divide the product by lO'O ; but if the 
pi<ee is for IQOO, divide it by 1000. (Art. 195.) 

12. What will 825 feet of boards cost, at $6.75 per 1000? 

13. At $4.60 per 1000, what will 1250 bricks cost? 

14. A farmer sold a quarter of beef, weighing 256.5 lbs., at i 
$5.37^ per 100 : how much did he receive for it ? 

15. At $4.62i per 100, what will 1675 lbs. of pork cost ? i 

QrisT.— 215. When Uie price of 1 arUcle, poand, or yard, fcc, to given, how 
Ib Mm ooat of any number of arUdes found f SIS. How do you find Uie eoat id 
ortidea boughi aiid sold by the 100, or 1000 Y 



;£ 
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16. What cost 2129 feet of boards, at $18.25 per 1000 f 

17. Wliat cost 456 J yards of shirting, at 12 J cts. per yard T 

18. What cost 156 lbs. of chocolate, at 15| cts. a pound ? 

19. Wiiat cost 285 lbs. of cheese, at 16| cents a poaud? 

20. What cost 175 doz. eggs, at 10^ cents per dozen i 

21. At 47^ cents per bushel, what will be the cost of 80u 
bushels of corn ? 

22. What cost 153 lbs. of sugar, at 8i cts. per pound t 

23. What cost 1500 lbs. butter, at $8.50 per 100. 

24. What cost 28500 ft. of timber, at $3.76 per 100 ? 

25. What cost 8230 ft. of mahogany, at $70.20 per 1000 ? 

26. What cost 7680 shingles, at $3.50 per 1000? 

27. What cost 15024 pine shingles, at $8.37 per 1000 ? 

28. At 16^ cts. a pound, ivhat cost 219^ lbs. honey ? 

29. At $2.67 J per yard, what will 400 yards of cloth cost 2 
80. At $5 J per barrel, what will 1560 barrels of flour cost 9 

DIYISION OF FEDERAL MONEY. 
Ex. 1. How many times are $4.25 contained in $27.62|? 

Suggestion, — We divide as in sim- Operation, 

pie numbers, and from the right of $4.25)$27.625(6.5 Anf^ 
the quotient, point off one figure for 2550 

decimals, according to the rule for 2125 

Division of Decimal Fractions. The ^^^^ 

answer is 6.5 times. 

217* Hence, we derive the following general 

RULE FOB DIVIDING FEDERAL MONEY. 

Divide as in simple numbers, and point off the quotient as in 
division of decimals. (Art. 194.) 

Obi. After all the flgtires of the dividend are divided, if there la a remainder, 
ciphers may be annexed to it, and the operation continued aa in diviaiiin of da- 
cima] fractions. The ciphers thus annexed most be regarded aa decimal piacoa 
of the dividend. (Art. 194. Oba. 3.) 

2. Divide $71.91 by $7.65. Ans, 9.4. 



QuBST.— 917. What is the rule for Division of Federal Money f Oba. Wbeii 
there ia a remainder after aU the flgitrea of the divideod are divided, how pro* 
eeedl 
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8. Divide $149,625 by $2,875. Atu, 63. 

4. If $75 are divided into 18 eqaal parts, what will be the 
value of each part ? ^n«. $4,166 + . 

5. A man bought 6 hats for $25 68: how mach did they 
cost apiece f 

Suggestum,^-lii this example, the number of Operation, 
articles is given with the cost of the whoUy and 6)25.68 

it is required to find the price of one article. Ans, $4.28 
"We divide the whole cost by the number of ar- 
ticles, and point off the quotient as in the rule above. Hence, 

218« To find the price of one article, when the number of 
articles, and eoet of the whole^ are given. >• 

Divide the price of the fjohole by the number of articles, and 
the quotient will be the price of one article. 

6. A man paid $27.82 for a quantity of indigo, which was 
$4.28 a pound : how many pounds did he buy ? 

Suggestion, — ^In this example the cost Operation. 
of the whole quantity and the price of $4.28)$27.82(6.5 lbs. 

1 pound are given, to find the nuniber 2568 

of pounds. Now, $27.82, will obvi- 2140 

onsly buy as many pounds as $4.28 are ^^^^ 
contained times in it, which is 6.5. He therefore bought 6.5 
pounds. Hence, 

219* To find the number of articles, when the price of one 
and cost of the whole, are given. 

I>wide the cost of the whole, by the price ofone^ and the quo^ 
tient wiU be the number of articles, 

7. How many quarts of cherries at 7| cents a quart, can yon 
buy for $1.24? 

8. How many pounds of figs, at 14 cents a pound, can yoa 
buy for $8.57 ? 

9. How many watermelons, at 12^ cents apiece, can be 
bought for $3 ? 



Quest.— 318. How find the price of one article, when the number of artidefl 
andcodtof the whole are given? 819. How find the niunber of articloii when 
U»t» price of<mef and the cou of the wliole are given 1 
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10. How many pen-knives, at 20 cts. apiece, can be bought 
for $7.20 ? 

11. At 17} cts. a quart, how many quarts of molasses can 
be bought for $4.40? 

12. A man bought 60 pair of thick boots for, $175 : how 
much did he give a pair ? 

13. A man paid $485.60 for 260 sheep : how much did he 
give per head ? 

14. At $2.60 a cord, how many cords of wood can I buy 
for $165 1 

15. At $4.75 per barrel, how many barrels of flour can I 
buy for $8.50 ? 

16. If a man^s income is $1.68 per day, how much is it per 
hour? 

17. If a man pays $3.62} per week for board, how long can 
be board for $188.50 ? 

18. Suppose a man^s income is $500 a year, hew much ia 
that per day ? 

19. Suppose a man^s interest money is $28.80 per day, how 
much is it per minute ? 

20. A mason received $94,875 lor doing a job, which toolt 
him 75} days : how much did he receive per day ? 

21. At $1.12} per bushel, how many bushels of wheat can 
be bought for $523.75 ? 

22. If $1285.20 were divided equally among 125 men, whak 
-would each receive. 

23. If $1637.10 were divided equally among 150 men, what 
would each receive ? 

24. The salary of the President of the United States ia 
$25000 a year : how much does he receive per day 1 

25. A man paid $66.51 for broadcloth, which was $7.39 pe» 
yard : how many yards did he buy ? 

26. If flour is $8.12} per barrel, how many barrels can be 
bought for $2047.50? 

27. If 1668 lbs. of rice cost $117,226, how much will 1 
pound cost? 

28. If 556.25 lbs. of tobacco cost $69,632, how much will 1 
pound cost? 

29. At $47,184 per ton, how many tons of railroad iron can 
l>e bought for $28310.40 ? 
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APPLICATIONS OF FEDERAL MONEY. 

220* Ex. 1. What Is the cost of the several articles, and 
what the amount, of the following hill ? 

Boston, May 26th, 1845. 
Jamu Browt, Esq,^ 

C yds. hroadcloth 
8 yds. camhrio, 
8 doz. hattons, 
6 skeins sewing silk, 
4 yds. wadding. 



at 

u 



deceived Fwy\ 



Ex.2. 

Eon, R, 8, Baldwin^ 

4 Lovell's Yonng Speaker, 
6 Ohnsted^s Eudiments, 
6 Morse's Geography, 
8 Webster's Spelling Book, 
8 Day's Algebra, 



Bought of Fairfield <k Lincoln^ 
$3.25 . 

.122 * 
.15 . 
.06| . 
.08 . 

Amount, $17.77. 

FADtriELD h LmcoLK. 
New Haven, Sept. 2d, 1846. 

To Burrie & Peeh^ Dr. 
.62i 
.68 
.60 
.10 
1.25 



at 
(( 

(I 



I 



What was the cost of the several articles, and the amount 
of his bill? 

Pat the following memoranda into the form of bills, and 
find the amount of each ? 

8. John Jacob Astor, Esq., of New York, bought, Aug. 18th, 
1845, of^G. W. Lewis & Co., 26 lbs. of sugar, at 9 cts. a 
pound; 60 lbs. of coffee, at 11 cts.; 12 lbs. of tea, at 76 cts.; 
14 lbs. of raisins, at 14 cts. ; 9 doz. eggs, at 10 cts. ; and 15 
II>s. butter, at 12| cts. What was the cost of the several arti- 
cles, and what the amount of his bill ? 

4. W. A. Sanford, Esq. of Philadelphia, bought, June 8cl, 
1845, of James Conrad, 28 yds. of silk, at $1.25 a yard; 22 
yds. of muslin, at 56 cts. ; 16 pair of cotton hose, at 37J cts.; 
85 pair of silk hose, $1.10; and 25 pair of shoes, at $1.25. 
What was the cost of the several articles, and how much is 
dae on h\a account ? 
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6. Messrs. Holmes & Homer of Cincinnati, bought, July lat^ 
1846, of H. W. Morgan & Co., 100 bbls. flour, at $4.50 a barrel ; 
50 bbls. pork, at $8.25; 25 bbls. beef, at $9.75 ; 112 kegs of 
lard, at $3.25 ; and 25 bu. corn, at 84 cts. What was the cost 
of the several articles, and bow much is due on his account ? 

6. F. C. Emerson, Esq. of New Orleans, bought, Aug. 12th, 
1845, of W. H. Arnold & Co., 85 hhds. molasses, at $12.60 
per hogshead ; 2100 lbs. sugar, at 5^ cts. ; 14000 lbs. cotton, 
at 7| cts. ; 1850 lbs. coflfee, at 6| cts. ; 81200 lbs. rice, at 8 cts. ; 
150 boxes of oranges, at $4,124^ per box. They credited him 
600 clocks, at $5.00 apiece, and his note to balance. What 
was the amount of charges, and what the amount of the note ? 

7. Bought 19 yds. broadcloth, at $5.68 per yard ; 18 doz. 
pen-knives, at $4.37^ per dozen ; 78 lbs. of tea, at $.69 ; 246 
lbs. butter, at $.18 : what was the amount of the bill ? 

8. Bought 85 cwt. of beef, at $6.25 per hundred ; 126 bbls. 
of pork, at $18.62^ per barrel ; 243 bbls. flour, at $6.87^; 86 
tons of hay, at $19| ; 25 cords of wood, at $3.56| : what was 
the amount of the bill ? 

9. Bought 35 doz. gloves, at $4.50 per doz. ; 95 yds. black 
Bilk, at $.87^ per yard; 115 yds. colored ditto, at $.78; 36 
crape shawls, at $32.50 apiece ; 65 Broche ditto, at $17.83 : 
what was the amount of the bill ? 

10. Bought 86 ploughs, at $9.63 ; 125 hoes, at 63 cents ; 94 
shovels, at 84 cents; 56 rakes, at 28 cents ; 67 axes, at $1.18: 
what was the amount of the bill ? 

11. Bought 96 pair black silk hose, at 83 cents ; 85 ditto 
white, at 87^ cents ; 135 ditto worsted, at 56| cents ; 87 pair 
men's gloves, at 67 cents; 120 pair ladies' ditto, at 68 cents; 
76 cravats, at 96 cents : what was the amount of the bill ? 

12. Bought 67 Latin Headers, at 68 cents ; 60 Greek Read* 
ers, at $1.09 ; 84 Greek Grammars, at 68 cents; 95 Latin ditto, 
at 62^ cents; 86 Virgil, at $2.13 ; 46 Sallust, at 78 cents ; 62 
Cicero's Orations, at 76 cents : what was the amount of the 
bill ? 

13. Bought 86 pair of boots, at $5.17 ; 216 pair thick shoos, 
at $1.87^ ; 136 pair gaiters, at $1.88; 240 pair buskins, nt 83 
cents ; 134 pair slippers, at 68 cents ; 87 pair rubbers, at $1.13: 
what was tiie amount of tho bill ? 
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SECTION IX. 

PERCENTAGE. 

Abt. 222t Fercentctge and Per Cent, signify a certaiu 
allowance an a hundred^ or simply hundredths. Thus, the ex« 
pressions 2 per c^snt., 4 per cent., 6 per cent., &c., of any num. 
ber or sum of money, signify 2 hundredths (yfn)) 4 hun- 
dredths (i4ir,) 6 hundredths (tvvO of that number or sum. 

JVoCe. — ^The terms Peretnta/re and Per CenUt are derived from the Latin pet* 
and centum^ signifying by the hundred. 

2230 Since percentage and per cent, signify hundredths^ it ia 
manifest any given per cent, may be expressed by decimals. 
For example, 1 per cent, is written thus .01 ; 2 per cent, thus 
.02 ; 8 per cent, thus .03 ; 103 per cent, thus 1.03 ; 125 per cent, 
thus 1.25 ; I per cent, or ^ of 1 per cent thus .005 ; | per cent, 
thus .0025, &o. 

Obs. 1. When the giren percent, iiiese than 10, a cipher must always be pre- 
fixed to the figure expressing it, in the same manner as when the number of cenit 
to less than 10^ (Art. 206. Obs. 1.) 

When the given per cent is m»re than 99, it pUiinly requires a mixed number 
to express it. (Art. 183. Obs. 2.) 

8. Parts of 1 per cent, may be expressed either by a common fVaction, or by do- 
ehiuUs. Thus, the expression I?} per cent, is equivalent to .17625. 

3. The first two decimal figures properly denote the per cent., for they are Aui»- 
dredths ; the other figures denote parts of hnndredthsy and therefore exfrreas 
parts of 1 per cent. 

1. Write 1 per cent., 2 per cent., 8 per cent., 5 per cent., 8 
per cent., and 9 per cent, in decimals. 

2. Write 13 per cent.; 16; 80; 50; 75; 49; 73; 86. 
8. Wi ite I per cent. ; J; J; f; f; •^; i; i; i; \. 
4. Write 8 J per cent. ; 5f; 16J; 125; 881 J; 462^. 



QuKST.— 222. What do the terms percentage and per cent signify f What it 
meant by 2 per cent, of any sura 7 4 per cent. 1 6 per cent. ? 7 per cent. ? Jfote. 
Frum what are the terms percentage and per cent, derived ? 223. How may any 
given percentage or per cent, be expressed? Obs. Wtien the given per ceiiL is 
less than Id, how is it written ? When more than 99, howT How are parts of J 
jM«r cent express*^ 1 
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SXEBCISES IN PERCENTAGE. 

5. A constable collected $400 for a merchant, and received 
8 per cent, for his services : how much did he receive? 

Suggestion. — Since 8 per cent, is y^, or .03, we Operation, 

multiply the number of dollars collected by 8 $400 

per cent, written as a decimal, and pointing off .03 

the product as in multiplication of decimals, Ans, $12.00 
the result $12, is the answer required. Hence, 

2250 To calculate percentage on any given number. 

Multiply tTie given number by the given per cent, expressed in 
decimals^ and point off the product as in multiplication of 
decimals, 

Ob8. ]. If the per cent, contains a common Auction which cannot be expressed 
decimally, first multiply by the decimal, then by the common fraction of the given 
per cent., and piiint oflT the sum of their products as above. 

3. It is important f«ir the learner to observe, that the anumnf of money eolUeted 
is made the basis upon which the percentage is calculated. That is, the consin* 
ble is entitled to 3 dotlars as often as he collects 100 dollars, and not as often as 
be pays over 100 dollars, as is frequently supposed. Fur, in the latter case he 
would receive only y^^, instead of y^^ of the sum in question. This distinctloB 
ia important, especially in calculating percentage on large sums. 



6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 
18. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 



s 2 per cent, of $350 ? Ans, $7. 

s 4 per cent, of $863 ? Ans, $34.52. 

s 8 per cent, of $145.25 ? Ans. $4.8575. 

s I per cent, of $180.42 ? (Art. 228. Obs. 2.) 
per cent, of $827.63 ? 
8 f per cent, of $128,682? 
s j per cent, of $90.45 ? 
s 10 per cent, of $600,451 ? 
s 12 per cent, of $2500.63 ? 
s 20 per cent, of $2250.84? 
8 3J per cent, of $436? 
s 2} per cent, of $144 ? 
s 4^ per cent, of $257? 
s 8| per cent, of $673 ? 



QuKST.— 335. What is the rule for calculating percentage 1 Obs, If the per 
cent, contains a common fraction which cannot be expressed decimally, how 
proceed ? What is made tiie basis upon which the percentage for collecting 
money ia calculated? 
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20. A merchant having deposited $200 in a bank, afterwards 
drew oat 10^ per cent, of it : how many dollars did he draw 

/ ont? 

I 21. A merchant makes a deposit of $1864 and draws oat 25 

per cent of it : how much has he left in the bank ? 

22. A merchant shipped 865 boxes of lemons ; on the pas- 
sage home, 15 per cent, of them were thrown overboard: how 
many boxes did lie lose, and how many had he left! 

23. How much is 6^ per cent, of $1000 ? 

24. How mach is 7 per cent, of $1526.33 ? ' 

25. How mach is 8^ per cent, of $16.8259 

26. A young man worth $1500, lost 31} per cent, of it in 
gambling: how much did he lose, and how much had he 
left? 

27. A merchant bought a cargo of flour for $1230, and paid 
4| per cent, for bringing it home: what was the whole cost of 
bis flour? 

28. What is 37^ per cent, of $100 ? Of $2537.601 

29. What is 112 per cent, of $150 ? 

80. What is 125 per cent, of $635 ? 

81. What is 250 per cent, of $17.35 ? 

82. Which is the most, 7 per cent, of $1000, or 6 per cent, 
of $1100? 

83. What is the diflference between 6 per cent, and 7 per 
percent, of $12000? 

84. What is the diflference between 9 per cent of $2000, and 
6 per cent, of $3000 ?^ 

85. What is 17^ per cent, of $10000 ? 

86. What is 20 J per cent, of $10500 ? 

87. A man gave his two sons $10000 apiece ; the elder added 
15^ per cent to his the first year, and the younger spent 15} 
per cent, of his : what was the difTerenoe of their property at 
the end of the first year ? 

88. A laboring man earning $225 a year, laid up 28 J per 
cent, of it : how much did he spend ? 

89. A man having deposited $856.25 in a savings bank, 
drew out 31} per cent, of it: how much had he letlt in tiie 
bank ? 

40. A fanner owning 3560 sheep, lost 50 per cent, of them 
bj^ disease : how mauy had he left ? 
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OOMMISSIOUT, BROKERAGE, AND STOCKa 

2260 Percentage is applied to various calculations in the 
practical concerns of lite. Among the most important of, these 
are. Commission, Brokerage, the Rise and Fall of Stocks, In- 
terest, Discount, Insurance, Profit and Loss, Duties and Taxes. 

227t Commission is the per cent, or sum charged by agents 
for their services in buying and selling goods, or transacting 
other business. - 

Obs. An jSgeut who bays and sdls goods for soother, is ealled a C§mmi*»i9m 
Jttrchant^ a Factory or Correspondent, 

I 

228« Broherage is the per cent or sum charged by money 
dealers, called Brokers^ for negotiating Bilh of Exchange^ and 
other monetary operations, and is similar to Commission. 

229* By the term Stocks^ is meant the Capital of moneyed 
fnstitutiolbs, as Banks, Manufactories, Railroad and Insurance 
Companies ; the funds of Government, State Bonds, &c. 

Oss. stocks are osnatlj divided into portions of $100 each, called akaret ; and 
the owoera of these shares are called Stockholders, 

230t The original cost or valuation of a share is called its 
nominal^ or par value; the sum for which it can be sold, is its 
real value, 

Obs. 1. The rise or fall of Stocks Is reckoned at a certain per cent, of its par 
value. The term par is a Latin word, which signifies equatt or a state ofegualitjf, 

9. When stocks sell for their original cost or valuaiion, they are said U> be «( 
par ; when they sell for more than cost, they are said to be above par^ or at a 
premium ; when they do not sell at cost, they are said to be beloio par^ or at m 
dtscoant, 

3. Persons who deal in Stocks are called Stock BrokerSt or Stock Jobbers, 

231* Commission and brokerage are reckoned at a certain 
percentage on the amount of money employed in the trans- 
action ; the rise and fall of stocks, on the par value of tlid 
given shares. 

Qdbst.— 227. What is commission? Obs. What is an agent who buys and 
sells goods for another called? 228. What Is brokerage? 229. What is meant 
bjr stocks 1 Obs, How are stocks usually divided? What are the owners of 
tbe shares cslled ? 23U. What is the par value of stocks ? What the real 
value? Obs, What is the meaning of the term par 1 When are stocks at ))ar ? 
When above par? When below? 231. How are commission and broker sgo 
reckooedl How the rise or (Jsll of stocks ? 



,/ 
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Ex. 1. A commission merchant sold a quantity of corn for 
$286, and chared 2 per cent, commission : how much did he 
receive for his services? 

Suggestion. — We multiply the amount for which Operation, 

the corn was sold, by the given per cent, expressed $236 

in decimals as in percentage, and the result $4.72, .02 

is the answer required. Hence, * Ans, $4.72 

232* To compute commission, brokerage, and the premiuin 
or discount on stocks. 

Multiply the sum hy the given per cent, expressed in deci" 
fkals^ and point off the product as in multiplication of decimals, 

2. A taxrgatherer collected $533.56, for which he was to 
have 3 per cent, commission : what did he receive? 

3. An auctioneer sold $860.45 worth of goods, at 2 J per 
cent, commission : how much did he receive? 

4. An agent sold a quantity of oil for $265.35, and charged 
2} per cent, commission : how much did the agent receive, and 
how much the owner ? 

5. Sold goods to the amount of $356, at 4| per cent, com- 
mission : how much did I receive for my services ? 

6. Bought goods amounting to ^80, at 3} per cent, com- 
mission : what is the amount of my commission ? 

7. What is the commission on $163,625, at 6j^ per cent. ? 

8. What is the commission, at 5} per cent, for purchasing 
flour to the amount'of $1865.25 ? 

9. I send my agent $1000 to be invested in cotton, after de- 
ducting his commission at 5 per cent. : what is his commis- 
sion, and how many dollars worth of cotton shall I receive ? 

Suggestion. — Since $1000 includes both the commission and 
the sum invested, it is plain that the agent ought not to take 
6 per cent, of $1000 ; for this would he charging commission 
on his commission. He is entitled to 5 per cent, on that part 
only which he invests. Now the sum invested is |J J of itself, 
and the commission is yJu^ of this sum; consequently, the 
commission added to the sum invested must be |-J| of the in- 
vestment. 

QuMtT»'-232. What is the rule for oomputing commisaioo, brokersfb^ lEO»t 
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The question then resolves itself into Operation, 
this : $1000 is jo | of what sura ? Now $1.05)$I000($952.88 

the nuinemtor lOo, is equal to 100 cents /^^^ 

increased by the 5 per cent, commission, 650 

or $ 1 .05. We therefore divide the given ^^^ 

ttiiiount $1000 by 1 dollar increased by 250 

the per cent, commission, or $1.05, an- fi- 

nexing cfpliers to the remainder, and ^^^ 

the quotient $952.38 is the sura invested. fi 

Kubtractiug the part invested from the ^^^ 

whole amount, $1000— $952.38 leaves — 
$47.62, the commission. Hence, 

232aa. Wlien the commission is to be deducted in advance 
from a specified sura and the balance invested. 

Divide the given mm J)y $1 increased hy the per cent, com- 
mission^ and the quotient will be tlie part to be invested. 

Subtract tJie part to be invested from the given sum^ and the 
remainder will be the commission required, 

Obr. The coramiasion may also be found by miilliplying the sum iavested by 
the giveu per ceuU uccurdiug to the preceding rule. (ArU 232.) 

10. A man sent a broker $10478.13 tq lay out in stocks after 
deducting his brokerage, at | per cent. : what was the broker- 
age, and how much stock did he receive ? 

11. A merchant negotiated a bill of exchange of $5000 
witii a broker, and agreed to give him 7 per cent: how much 
did the broker receive ? 

12. What is the brokerage on $8265, at 6| per cent. ? 

13. What is the brokerage on $6524.13, at 8 per cent. ? 

14. What is the commission on $146,356, at 20 per cent. ? 

15. What is the commission on $1625.75, at 25 per cent. ? 

16. What is the commission on $25026.10, at 15 per cent. ? 

17. What is the brokerage on $50265.95, at 3 J per cent. ? 

18. Wliat is the brokerage on $38212.085, at l\ per cent. ? 

19. Wliat is the brokerage on $752600, at 1 per cent. ? 

20. What is the brokerage on an investment of $1000000, at 
^ per cent. ? 

QuK ST.— 232.0. How proceed wb^n the commiBsion is to be dfid»jeJ^e4.V^ ^Ap 
Taaoef 
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21. Bought 10 shares of bank stock, for which I paid 4 per 
cent, premium : how much did the stock cost me ? 

Suggestion, — The stock manifestly cost me its par valne, mz : 
$1000, together with 4 per cent, of it. (Art. 229. Obs.) Now 
$1000 X .04=$40 ; and $1000+ $40=$1040. Am, 

* 22. A man bought 5 shares of the Boston and Providence 
Railroad stock, at 5^ per cent, premium : what did his stock 
cost him ? 

28. A broker sold 15 shares of the New York and Erie Rail- 
r,*Gad stock, at 15 per cent, discount: what did they come to? 

24. Sold 29 shares in the American Manufacturing Co., at 
16 per cent, advance: what did they come to ? 

25. A stock jobber bought 45 shares of the Auburn and 
Rochester Railroad stock at 3 per cent discount, which he 
sold at 7 per cent advance : how much did he make by the 
transaction? 

26. A widow invested $9000 in the Commonwealth Bank 
stock at par, and finally sold it at 75 per cent, discount : how 
much did she lose ? 

27. A man owned 58 shares of the Long Island Railroad 
stock, which he sold at auction, at 13 per cent, premium : how 
much did they come to ? 

28. Bought 8S shares in the Union Gas Co. at 7 per cent, 
advance, and sold them at 5 per cent, discount : how much 
was my loss ? 

29. An agent received $25265 to invest in land, after de« 
ducting 8 per cent, commission : what was his commission 1 

80. Received $62470 to lay out in iron, after deducting 2| 
per cent commission : what sum have I to lay out ? 

81. Sold 5 pieces of cloth, each containing 31| yds., at $3.87| 
per yard, and charged 2^ per cent, commission, and 3 per cent 
for guaranteeing the payment : how much shall I pay over? 

82. Sold 65 bales of cotton, averaging 483^ lbs. to a bale, at 
4^ cents a pound : what is my commission at 3| per cent. ? 

83. Suppose you consign 365| bushels of wheat to your 
agent ; he sells it at 87^ cents per bushel, and charges 4^ per 
cent commission and guaranty : how much will you receive 

for your wheat? 
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INTEREST. 

233* Interest is the mm paid for the use of money by the 
borrower to the lender. It is reckoned at a given per cent, per 
annum ; that is, so many dollars are paid for the use of $100 
for one yea/r ; so many cents for 100 cents; so many pounds 
lor £100, &c. 

234* T])e money lent^ is called.the principal. 

The per cent, paid per annum, is called the rate. 
The sum of the principal and interest, is called the amounL 
Thus, sappose I lend a man $100 at 7 per cent., and at the end 
of the year he pays me $100 the sum lent, and $7 for the use 
of it : the principal^ in this case, is $100 ; the rate^ 7 per cent. ; 
the interest^ $7 ; and the ammint^ $107. 

Obs. The leitrner should be carefnl to notice the distinctiun between Commi*' 
sion and Interest, The former is reckoned at a certain per c«Rt. without regard 
to time; (Art 231 ;) the latter is redconed at a certain per cent, for one year; 
eoosequently, Tor Imtger or shorter periods than one year, like proportions of the 
peroeniBge for one year are taken. 

The term per annum is a Latin pbraae, which signifies 6y the year, 

235t The rate of interest is usually established by law. It 
varies in different countries and in different parts of our own 
country. 

Obs. 1. The iegal rate of interest in New England, New Jersey, Pennsylvania, 
Delaware, MMyland, Viiginia, North Carolina, Tennessee, Kentucky, Ohio, Iii- 
diann, Illinois, Missouri, and Arkansas, is 6 per cenL 

In New York, South Carolina, Michigan, Wisconsin, and Iowa, it is 7 percent. 

In Georgia, Alabama, Mississippi, and Florida, it is 8 per cent. ; in Liouisiana, 
5 per cent. ; in Texas, 10 per cent. 

Oil debts in fayor of the United States^ it is 6 per cent. 

3. In Canada and M'ova Scotia^ the legal rate is 6 per cent. ; In England and 
France^ 5 per cent ; in Ireland^ 6 per cent In Italy about the oommenoemeBt 
of the 13th centur>', it yaried from 9fi to 30 per cent 

236* Any rate of interest higher than the legal rate, is called 
vsury^ and the person exacting it is liable to a heavy penalty. 

■ ■■■■■II 1^ 

Quest.— 333. What Is Interest 1 How is It reckoned ? 334. What is the prin- 
cipal ? The rate 1 The amount ? Obs. What is meant by the term per unnuin ? 
8:{5. How is the rate usually determined 1 Is it the same everywhere ? 336^ 
What is any rate higher than the legal rate called 1 What is the consequence 
cf exacting usury? Is it safe to take less than legal, interest ? Obs. When n^ 
rate is mentioncid, what rate Is \mderstood 1 
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Any rate less than the legal rate may be taken, if the parties 
concerned so agree. 

Obr. I. When no rate Is mentioned, the rate established by the laws of th« 
State in which the transaction taices place, is always uuduratood to be the ov 
intended by the parties. 

52. The term per annum^ is seldom expressed bat it is always underatood; fot- 
the rate is the per cent, paid per annum, (Art. 234.J 

237* In calculating interest, a month, whether it contain^ 
80 or 31 days, or even but 28 or 29, as in the case of February^ 
is assumed to be one twelfth of a year. Therefore, the interest 
for any number of months, is so many twelfths of one year\ 
interest. 

Again, in reckoning interest, 80 days are commonly con-^ 
sidered a month ; consequently the interest for any number of 
days, is so many thirtieths of one montNs interest. (Art. 170. 
Obs. 2.) 

Obs. Tliis practice seems to have been originally adopted on account of its 
couveuience. Though not strictly accurate, it is saucUoned by geueral usage. 

238* Ex. 1. What is the interest of $15 for 1 year, at 4 pel 
cent? 

Analysis, — Since 4 per cent, is yStti ^^ interest of $1 (100 
cents) for a year, is 4 cents, consequently, the interest of $15 
for the same time, is 15 times as much. 

We therefore multiply the principal by the given ^^^^^^^ 
rate per cent, expressed in decimals, and point off q^ ybXj^ 
the product as in multiplication of decimals. a-^q . . 

2. What is the interest of $67.35, for 3 years, at 6i per cent? 

Operation, 

Suggestion.— 'The interest for three years ^^"^^^^ P"!"* 

I % ..> o i.- u r 1 -^^5 rate. 

IS manifestly 8 times as much as for 1 year. 

We therefore first find the interest for 1 40410 

year, as before ; then multiplying this by $437775 j^t 1 v 

8, the result is the answer required. ' 3 * 

$r3.13325 int 8 y. 



Quest.— S37. In reckoning interest, what part of a year is a month consid- 
ered ? Flow many days are commonly considered a month 1 Qb», What la the 
origla of this practice ? Is it accurate T * 
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8. What is th« interest of $I1G.15 for 1 year, 1 month, and 
15 days, at 7 per cent. ? What is the amount ? 

Svg{/e8twn. — First find tJie interest for Operation, 

1 year as above; then since 1 month is $116.15 prin. 

^ of a year, take ^ of 1 year's inter- __:2I ^^^^' 

est for the given month. Again, since 12) $8.1305 int. 1 y. 

15 days are ^ of a month, take | of 1 2 ).6775 " 1 m. 

month's interest for tlie given days. .8387 " 15 d. 

Now adding the int for 1 year, 1 m., $9.1467 interest 

and 15 days together, gives the interest $116.15 prin. add. 

for the wliole time. Adding the princi- $125.2967 amount, 
pal to tlie interest gives the amount. 

241 • From the preceding illustrations and principles, w« 
^rive the following general 

RULE FOR COMPUTING INTEREST. 

I. For one tear. Multiply the principal hy the giten rate^ 
undfrom the product point off as many Jigures for decimals^ us 
there are decimal places in both /actors. 

II. Fob two ob more teaks. Multiply the interest of 1 
^ear hy the given number of years, 

III. Fob months. Take such a fractional part of\ year''s 
interest^ as is denoted by the givennumber ofm^mths, 

IV. Fob DATS. Take such a fractional part of 1 month's 
interest, as is denoted by the given number of days. 

The AMOUNT is found by adding the interest to the principal, 

Obs. I. Tlie reasen of this rale may be eeen from the analysis of the preceding 
examples. 

3. When the rate per cent. Is less than 10, a cipher must always be prefixed to 
(be figure denoling it. (Art. 223. Obs. 1.) 

3, For I month take y'^ of 1 year's interest; for 3 months, i; for 3 months, \ ; 
for 4 monUi«>, i ; for 6 months, i ; &c. 

4. For 1 day take ^ of I month's interest; for 3 days, -fj\ for 3 days, y'^ ; for 
10 days | ; fur 90 days, f ; be (See Tbble of aliquot parts of Time, p. 149.) 

4. What is the interest of $75.21 for 1 year, at 6 per cent. ? 

$4.5126. Ans, 

QnBST.>-3^11. What Is the geneml rule for computing interest fur a year? 
Bow find the interest for any number of years? flow fur moolhsl tiow for 
days ? How flod the umouut 1 
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6. What 18 the interest of $100 for 1 year, at 6 percent.? at 
6 per cent. ? at 4 per cent, f at 7 per cent, t 

6. What JB the interest of $35.31 for 1 year, at 6 per cent! 

7. What is the interest of $50.10 for 1 year, at 7 per cent t 

8. What is the interest of $63 for 1 year, at 5^ per cent. ? 

9. What is the interest of $136.75 for 1 year, at 4^ per cent? 

10. What 18 the interest of $260.61 for 1 year, at 6 per cent.? 
What is the ainonnt? An». $15,636 int. $276,246 amount 

11. What is the interest of $140.25 for 1 year, at 7 per cent? 
What is the amoont? 

12. What is the interest of $163.40 for 1 year, at 8 per cent ? 
What is the amount ? 

13. What is the interest of $400 for 1 year, at 6 per cent t 
What is the amount ? 

14. What is the amount of $500 for 1 year, at 7 per cent ? 

15. What is the amount of $1000 for 1 year, at 8 per cent. ? 

16. What is the interest oi $100 for 3 years, at 6 per cent 
per annum ? Ant. $18. 

17. At 5 per cent per annum, what is the interest of $45 
for 4 years ? Ans, $9. 

18. At 6 per cent., what is the interest of $200 for 5 years ? 
Wliat is the amount ? 

19. At 7 per cent., what is the interest of $250 for 10 year?! 
What is the amount ? 

20. At 8 per cent., what is the interest of $340.50 for 8 
years ? What is the amount ? 

21. At 6 per cent per annum, what is the interest of $100 
for 1 month ? Am. $.50. 

22. At 5 per cent, what is the interest of $600 for 6 months ? 

23. At 7 per cent., what is the interest of $250 for 4 months ? 

24. What is the interest of $375.31 for 3 mo. at 6 per cent. ? 

25. What is the interest of $60 for 7 months, at 8 per cent ? 
What is the amount? 

26. What is the interest of $96 for 10 months, at 6 per cent ? 
What is the amount? 

27. At 6 per cent, what is the interest of $600 for 1 day ? 

28. At 4 per cent., what is the interest of $470 for 10 days ? 

29. What is the interest of $1000 for 1 y. 1 m. and 1 d., at 
6 per cent ? 
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80. What is the interest of $42.50 for 2 years and 6 months, 
at 7 per cent. ? 

81. What is the interest of $69.46 for 1 year and 8 months, 
at 8 per cent. ? 

82. What is the interest of $45.28 for 1 year and 2 months, 
at 5 per cent. ? 

88. What is the interest of $48.01 for 2]^ years, at 7 per 
cent? 

84. What is the interest of $215,185 for 2 years and 8 
pQonths, at 6 per cent. 9 

85. At 8 per cent, what is the interest of $75.98 for 8 
years? 

86. At 5| per cent., what is the interest of $989 for 4 years? 

87. At 6 per cent., what is the interest of $187.50 for 6 
months and 8 days. 

88. At 7 per cent., what is the interest of $1600 for 10 days ? 

89. At 20 per cent., what is the interest of $8000 for 8 
days? 

40. At 12^ per cent., what is the interest of $1786.25 for 6 
months ? 

41. What is the amount of $8867.29 for 8 months and 17 
days, at 7 per cent. ? 

42. At 6 per cent, what is the amount of $4565.61 for 4 
months and 7 days ? 

' 48. What is the interest of $5625.48 for 4 months and 18 
days, at 6| per cent. ? 

44. At 5^ per cent, what is the interest of $624,625 for 7 
months 8 days ? 

45. At 8 per cent, what is the interest of $11261.18 J, for 8 
months and 8 days 1 

46. At 7 per cent, what is the interest of $9208.95 for 11 
months and 5 days? The amount? 

47. What is the interest of $15206.848, at 7^ per cent, for 1 
year, 8 months, and 25 days ? The amount ? 

48. What is the interest of $10050.69, at 5^ per cent, for 2 
years, 9 months, and 5 days ? Tlie amount ? 

A9. What is the interest of $11607.858, at 7 per cent, for 8 
years, 6 months, and 9 days ? The amount ? % 

50. What is the interest of $41861.18, at 6 per cent for 6 
fears, 7 montlis, and 8 days ? The amount ? 
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SECOND METHOD OF COMPUTIXG IXTERKST. 

242« Since the interest of $1 at 6 per cent^ \a 6 cents for 1 
year, fur 1 njo. it mu8t be j\ of 6 cents, 6 mills ; for 2 mo. 10 
mills or 1 cent, &c. Hence, 

243* The interest of $1 at' 6 per cent is 1 cent for every 2 
months, or half as many cents as there are months in the given 
tiu)e. 

214* Again, 6 days are 1 fifth of 80 days; therefore the in- 
terest of $1 fur 6 days must be \ of the interest for 30 days. 
But the interest of $1 for 80 days, (1 mo.) at 6 per cent., is 5 
mills ; consequently, the interest of $1 for 6 days, is | of 6 
niills, wliich is 1 mill; for 12 days, (2 times 6,) it is twice as 
much, or 2 mills, &o. Hence, 

245* The interest of $1 at 6 per cent, is 1 mill for every 6 
days, or one sixth as many mills as there are days in the time. 

Oaa. When the number of days Is 6 and less than 60, in finding I sixth of them, 
write the first quotient figure In tkouaanUthn^ place; if less than 6, in tern Ukm' 
•mdtks' pUoe ; Uf UO and Muder dUO, in kundrtdtiu' place. 

1. What is the interest of $60 for 1 year 5 months and 8 
days, at 6 per cent. ? 

Suggestion,— 'For 1 y. the int. of $1 is $.06 First Method. 

For 6 m. " ** $.025 $60.00 

For 8 d. " " $000 5 .0855 

Hence, the int. of $1 for the time is, $.0855 80000 

Now if the interest of $1 for the given time is SOOOO 
$.0855, the interest of $60 will be 60 times as 48000 
much, which is $5.18. $5.180000 Ans, 

Or, since the interest of $1 at 6 per cent. Second Method, 
la 7ia(/'as many cents as there are months in $60 

the given time, we may multiply by half the _?2 J 

nuniber of months, which is 8Ji, and point- 4:80 

ing off two figures for decimals, the result is _?? 

$5.18, the same as before. ^.\Z AnL 



QoKST.— S43. What is the interest of $1 at 6 per cent, twr any Damber fit 
Booths I 843. For way number of days I 
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246« From the preceding illustrations we derive a 

SECOND RULE FOR CO^IPUTING INTEREST. 

Multiply ths principal hy the interest of $1 for the given 
time^ and point off the product as before. (Art. 241.) 

Or^ multiply the principal hy half the number of months^ and 
point off two more decimals in the product than there are deci- 
Vial figures in the multiplicand. 

Can. 1. When the latter method is employed, the years must bo reduced to 
months, and ihe days to the fraction of a mouth, then talce haffot them. 

Or, divide the dHys by 6, and add ihe quotient to half the uumbi^rof months, 
regarding both as decimals. (Arts 243, 245.) 

2. The iutereu at any other rate, jf^reater or leas than 6 per cent., may be found 
by adding to, or subtracting from the interest at 6 per cent., such a fractional 
part of itself ^ as the required rate exceeds or falls short of 6 per cent. Thus, if 
the required rate is 7 per cent, first find the interest at 6 per cent., then add ^ of 
It to itself; if 5 per cent., subtract i of it from itself, &c * 

.3. Tite reaeon of the first part of the above rule, is obvious from the fact that 
tbo interest of any sum for any specified time, must be as many times the interest 
Of $1, as there are dollars in the given principal. 

The reason that multiplying the principal by Aa//the number of months will 
give the true interest, is because the interest of $1, at 6 per cent., is 1 cent for 
every two vMiUhs, 

2. What is the interest of $261.25, at 6 per cent, for T 
months and 12 days? Ans, $9.66625. 

8. What is the interest of $268.40 at 7 per cent, for 8 
. months ? 

4. What is the interest of $217,376, at 5 per cent, for 6 
months ? 

5. What is the interest of $169.25, at 6 per cent, for 7 
montlis ? 

6. What is the interest of $360,192 for 8 months and 15 days, 
ftt 6 per cent. ? 

7. What is the interest of $68.29 at 7 per cent, for 7 months 
and 13 days? 

8. What is the interest of $96.17 at 6 per cent, for 11 months 
and 20 days? 



QucsT.— ^6. What is the second method of computing interest ? Ohs. When 
the rate is greater or less than 6 per cent., how proceed? How does it appear 
that multiplying the principal by the interest of $1 fur the time, will give the true 
interest? How does it appear that multiplying by half the number of mouths 
Will give the true ioterett? 
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9. Whit is tibe intereBt of $168 for 2 years, 7 months, and 
to da js, at 6 ^er eeot. t 

10. What is the interest of $173 for 3 years, 1 month, and 
15 days, at 6 ^er cent, f 

11. What is the interest of $145 for 6 months and 24 daya- 
at 6 per cent.? 

12. What is the interest of $461,318 for 1 year, and 11 
months, at 7 per cent. 1 

13. What is the interest of $300 for 4 months and 18 days, 
at 7 ^er cent. T 

14. At 5 per cent, what is the interest of $256.25 for 9 
months and 15 days? 

15. What 19 the interest on a note of $450 from Jan. 1st, 
1844, to March 13th, 1845, at 6 per cent. ? 



AMe.— Wbenitis reqiiirad to oompfote the iiitflraBioDmMfe,ilrat find tbe tnM 
§ar which the doIb has been oo i e t ewa t, by sabCneting the mriiar from the imUr 
due, then pnieeed ae before. (Ait. 170.) 



Operation, 


$450 principal. 


Yr. mo. d. 


.072 int. of $1 for the time. 


1845 " 3 " 13 


900 


1844" 1" 1 


3150 



Time 1 " 2 " 12 $82,400 Am. 

16. What 19 the interest on )i note of $753.28 from April 
15tlj, 1853, to Oct 13th, 1853, at 7 per cent ? 

17. What is the interest on a note of $631,875 from Not. 
I6tb, 1851, to Jane 10th, 1852, at 7 per cent? 

18. What is the interest on a note of $729.93 from March 
7th, 1850, to Dec. 14th, of the same year, at 5 per cent t 

COMPUTING INTEREST BY DAYS. 

247* The preceding rules for compnting interest for montht 
and days, are based upon the sappoeition that 80 days make 
a month, and 12 months a year. Tbb we have seen in* 
Tolves a slight inaccnracy; for some months have 81 days, 
while Feb. has only 28 ; and 12 times 80 days make bnt 860 
days, whereas a year contains 365 days. (Art. 287.) Now as 
interest is reckoned at a certain per cent, per annum on the 
money lent, it is plain the exact interest for 1 day, is j}j of 1 
yearns interest ; for 2 days, ^^y; for 8 days, ^7, dx). Hencei 
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247«<z. To compate interest by days^ at any given per eent^ 

Find the interest /or one year at the given rate , then muUU 
ply this Jyy the number ofdays^ and divide the product 'by 865 ; 
the result will he the interest required. 

Or^ multiply the principal by the whole number qfdays^ and 

divide the product by 6000; the result will be the interest at 6 

per cent. 

Obs. 1. If the rate Is 7 percent, add 1 sixth ; if 5 per cent., tvitrmct 1 sixth, && 
(Art. S4& Obs. 2.) 

2. The lalter method is the same as multiplying by 1 nxtk of the days, and 
poiniiiig off three more figures for decimals than there are decimal places in the 
principal. It is based on the supposition that 30 days make a month, and 12 
months a year. ^ 

3. The dilTtfrence between 13 months of 30 days each and a common year, la 
777 or T^^ ; therefore, reclconing interest by months of 30 days, gives y^^ too 
much. Ou small sums, the error is so trifling it is commonly disregarded. 

19. Find the interest of $473 by days, from March 20th to 
the 8th of July following, at 7 per cent. 

Suggestion. — ^We may find the number Operation. 

of days by the Table p. 146, or in the $478 prin. 

following manner : .07 rate. 

In March there are 11 days. 88.11 int. 1 y. 

In April " " 80 " ' 110 days. 
In May, " " 81 '* 865)8642.10($9.978 

In June " " 80 " 8285 

In July " «_£ " 8571 

Whole number, 110 days. 8285 

The answer is $9,978. 2860 

2555 

20. What is the interest of $519.38, at 6 per cent, for 65c 
days? 

21. What is the int. of $761.56 for 217 days, at 7 per cent, t 

22. What is the int. of $850,895 for 818 days, at 5 per cent. ? 

23. What is the amt. of $781.18, at 7 per cent, for 85 days t 

24. What is the amt. of $806.28, at 6 per cent, for 46 days' 

25. What is the interest of $923.68, at 7 per cent, from June 
16th to 2l8t of the following Sept. ? * 

QuKST.— 247ui. How compute interest by days, at any given per cent. ? Oba* 
What la the difference between a common year, and 19 moutlis of 3U days each t 
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26. At 6 per cent., what is the amount of $673.21 from 
April 3cl to the 15th of Sept. following? 

27. At 7 per cent., what Is the amount of 709.81 from Nov. 
17lh to the 20th of the following Feh. 1 

28. What is the amount of $1563.875 from the 9th of Jan. 
to the 13th of the following Dec, at 7 per cent.? 

29. What is the amount of $1604.17 from March 5th, 1852, 
to Jan. 7th, 1853, at 7 per cent. ? 

80. What is the amount of $2043.63, at 6 per cent, from 
March 4th, 1851, to Jane 19th, 1853 ? 

EXAMPU^S FOE PRAOTIOE. 

1. What is the interest of $45.25 for 8 months, at 6 per cent. ? 

2. What is the interest of $167,875 for 6 months, at 6 per 
cent.? 

3. What is the interest of $93.86 for 3 months and 15 days, 
at 6 per cent. ? 

4. What is the interest of $110 for 1 month and 20 days, at 
6 per cent. ? 

6. At 7 per cent., "what is the interest of $158.91 for 1 year 
and 3 months ? 

6. At 7 per cent., "what is the amount of $217 for 1 year and 

8 months? 

7. At 6 per cent., what is the amount of $348.10 for 2 years 
and 1 month? 

8. At 7 per cent., what is the interest of $400 for 1 year and 
6 months ? 

9. At 7 per cent., what is the amount of $213.01 for 9 
months ? 

10. At 5 per cent., what is the amount of $603 for 2 years 
and 5 months ? 

11. ^hat is the amount of $861 for 8 months and 24 days, 
at 6 per cent. ? 

12. What is the amount of $1236 for 3 months and 14 days, 
at 7 per cent. ? 

13. What is the interest of $1400 for 1 year, 1 month, and 

9 days, at 7 per cent. ? 

14. What is the interest of $469.20 for 27 days, at 8 per 
cent.? 
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15. What is the amount of $705 for 5 years, at 9 per cent. ? 

16. What 18 the amount of $1000 for 10 years, at 6 per cent? 

17. What is the amount of $1650.06 fur 20 years, at 7 per 
cent. ? 

18. What is the amount of $2500 for 7 years, at 15 per cent. ? 

19. At 4^ per cent., what is the interest of $17000 for IJ 
years ? 

20. At 7| per cent, what is the interest of $1625.81 for 45 
days? 

21. At 12| per cent, what is the amount of $165.18 for S3 
days ? 

22. At 7 per cent, what is the amount of $8531 for 63 days? 

23. At 6 per cent, what is the amount of $16021 for 93 
days? 

24. What is the interest on a note of $65, dated Jan. 10th, 
1844, to May 16th, 1845, at 6 per cent? 

25. What is the interest of $170 from June 19th, 1840, to 
July 1st, 1841, at 7 per cent? 

26. What is the interest of $105.63 from Feb. 22d, 1839, to 
Aug. 10th, 1840, at 6 per cent? 

27. What is the interest of $234 from April 10th, 1834, to 
Oct 1st, 1835, at 6 per cent. ? 

28. Wliat is the 'interest of $195.22 from June 25th, 1838, to 
March 81st, 1840, at 6 per cent ? 

29. What is the interest of $391 from Sept 1st, 1840, to Nov. 
80th, 1841, at 8 per cent ? 

80. What is the interest of $510.83 from March 21st, 1842^ 
to Dec. 30th, 1842, at 7 per cent. ? 

81. At 6 per cent., what is the interest of $469.65 from 
August 10th, 1843, to Feb. 6th, 1844? 

82. At 7 per cent., what is the amount due on a note of 
$285, dated March 15th, 1844, and payable Sept 18th, 1845? 

88. At 6 per cent, what is the amount due on a note of 
$891, dated Oct. 9th, 1844, and payable March 1st, 1845? 

84. At 5 per cent., what is the amount of $623 from Feb. 
19th, 1844, to Aug. 10th, 1844 ? 

86. At 4 per cent., what is the amount of $589.20 from Jan* 
toary 10th, 1844, to January 13th, 1845 1 

86. At 4 per cent what is the amount of $731.27 from July 
Iftt, 1344, to April 4th, 1846 ? 
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S7. ITbatB the intcfcst of $849 from jBl74lfa, 1841, to July 
Tth, 184d, Mt 6 per cent, f 

38. What is the interest of $966 from Jen. 1st, 1848, to 
Xercfa 20th, 1844, et 7 pa* cent.? 

39. Whet is the interest of $1539 from May 81st, 1848, to 
Aii^l9th, 1843,et6pereent.t 

40. Whet is the emoont oi $1100 from June 15th, 1840, to 
Aug. 3d, 184A, at 5 per ee&L ? 

41. Whet ie the emoont <tf $1 for 50 yeers, at 6 per cental 
48. What is the emoont of one cent for 500 years, at 7 per 

eenkt 

PABTIAL PAYMENTS. 

2I8« When partiai poj^tmaUM are made and endorsed upon 
Kotes end Bonds, the Bttle for compoting the interest adopted 
Vy the Supreate Court of the OuUod StatOj is the following : 

L CaH the intereU on the principal to the time ofthejirtt 
payatent ; if the payment exceeds the intertU^ eubtraet the 
eaeenfrom the principal, and east the interest on the balanee to 
tie time of the nejBtpaymsnL 

IL J[f the payment is less than the interest^ east the interest 
on the former principal to the time of the next payment^ or 
until the sum of the payments exceeds the interest due; then 
eubtraet the excess from the principal, and proceed as before. 



JVMcw— The above rale b adopted by M'em Tmrk^ JUMsmektuettSy and moat of 
the olber Slataa of ibe Unioii.— JUaM«*« Ckmmeenf R^trUj YoL L p. 17. 



$850. Washington, Jan. Ist, 1841. 

43. For value receiyed, I promise to pay George How)and» 
or order, eight hundred and fifty dollars, on demand, with in- 
terest at 6 per cent. 

John Hajoltoh; 

The following payments were endorsed on this note : 

Jaly Ist, 1841, received $100.62. 

Dec. Ist, 1841, received $15.28. 

Ang. 13th, 1842, received $175.75. 
What was dae on tiiking np the note, Jan. 1st, 1843 f 

QuBST.— 34& What fa the general method of casting interest on Notes and 
Bonda, when partial payments have been made ? Vl^han the paymeat is leai 
0MB the interest, how proceed T 
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Operatum, 

Principal, $850.00 

interest to first payment, July 1st, (6 months,) 25.50 

Amodnt dne on note Jnly 1st, 1841, • . . $875.50 

100.62 



$774.88 
$19.87 
28 



1st payment, (to be deducted from amount,) . 

Balance due after 1st pay^t Jnly 1st, 1841, 

Int. on bal. to 2d pay^t Dec. 1st, (5 mo.,) . 

2d pay^t is less than int. then due, . . . $15 

Int. continued on bal. from Dec. 1st, 1841, > ^2 54 

to 8d. pay't, (8 mo. 12 d.,) . . S — 

Amount, Aug. 18th, 1842, $826.79 

Sd payment, Aug. 13th, 1842 .... 175.75 

8nm of payments deducted from am. . . . 191.08 

Balance due Aug. 13th, . . . . . . $685.76 

Int. on bal. to Jan. Ist, (4 mo., 18 d.,) . . . 14.62 
Bal. due on taking up the note, Jan. 1st, 1843, . $650.38 



$500. Kkw York, May 10th, 1842. 

44. For value received, I promise to pay James Monroe, or 
order, five hundred dollars on demand, with interest at 7 per 
leut. 

Hbnby Smith. 

The following sums were endorsed upon it : 

Received, Nov. 10th, 1842, $75. 
Received, March 22d, 1843, $100. 

What was due on taking up the note, Sept. 28th, 1843 ? 



$692.35. Boston, Aug. 15th, 1843. 

45. Three months after date, I promise to pay John Warren, 
or order, six hundred and ninety-two dollars and thirty-five 
cents, with interest at 6 per cent., value received. 

Samxtsl Johnson. 

Endorsed Nov. 15th, 1843, $250,875. 
"" March 1st, 1844^ $65,625. 

How much was due on the note, Jtily 4t\i^\%V^\ 

T.P 8 
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$1000. Philadelphia, Jnne 20tb, 1841. 

46. Six months after date, I promise to pay Messrs. Carey, 
Hart & Co., or order, one tboosand dollars, with interest at 5 
per cent., value received. 

HOBACE PbSSTOX. 

Endorsed Jan. lOtb, 1844, $125. 
" June 16th, 1844, $93. 
" Feb. 20tb, 1845, $200. 

What was the balance due on the note, Aug. 1st, 1845? 

CONNECTICUT RULE. 

249. r< ** Compute the interest on the principal to the time of tlie first pnf' 
■leut; if that be one year ur more from the time the interest commenced, add 
it to the principal, and deduct the ] ttyinent from the sum total. If there be after- 
payments made, compute the int( rest on the balance due to the next payment, 
and then deduct the payment as ul tove ; and in lilce manoM', from one payment 
to another, till ail the payments aie absorbed; pr9vided the time l>etween one 
payment aud another be one year :>r more." ' 

II. ^ If any payments be made before one yenr^s interest has accrued, then 
compute the interest on the princi )alsumduoun theobligation,forone ymr,add 
It to the principal, and compute tbe interest on the sum paid, from the time it 
was paid up to the end of the year ; add it to the sum paid, and deduct that sum 
from the principal and interest adc ed as above.** 

IIL ** If a year extends beyond 1 he time of final settlement, find the amount oT 
the principal remaining unpaid up to the time of settlement, lUcewise the amount 
of the endQfsements from the time they were paid to the time of settlement, an4 
deduct the sum of these several amounts ftom the amount of the principal^* 

(^ If any paymrut be made of a less sum than the interest accruing at tbe time 
of such payment, no interest is to be computed on this excess of interest, but the 
interest is to be continued on the principal until the next payment, and so on till 
Ihe payments exceed the interesU"— JTc'riy** Reports, 



$1000 . New Haten, Feb. 4th, 184G. 

47. For value received, I promise to pay William Anderson, 
or order, one thousand dollars on demand, with interest at 3 
per cent. 

GSOBOS PlEBSOir. 

The following payments were endorsed on this note : 

Ist pay't March 19th, 1847, received $200. 
2d " Nov. 19th, 1847, received $350. 
8d " Sept. 19th, 1849, received $15. 

Eow much was due on taking up the note, April 7Th, 18^ 9 
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Operatwru 

Principal, $1000.000 

Int. to l3t paj't March 19th, 1847, (1 yr. 1 mo. 15d.) 67.500 

Amt. doe on note March 19th, 1847, . . .♦ $1067.600 

1st payment, (to be deducted from amount,) . . 200.000 

Bal. due March 19lh, 1847, $867,600 

Int. on bal. for 1 yr. (2d pay't being made be- \ 

fore 1 year's int. had accrued,) . . ) '- 

Amt. due March 19th, 1848, .... $919,650 

Amt. of 2d pay't to end of y. Mar. 19th, 1848, (4m.) 357.000 

Bal. due March 19th, 1848, $562,550 

Int. on bal. to 3d pay't Sept. 19th, 1849, (1 yr. 6 mo.) 50.680 

Aajt. due Sept. 19th, 1849, $613,180 

8d payment (less than int. then due,) deducted, . _1 5.000 

Balance due Sept. 19th, 1849, .... $598,180 
Int. continued on former prin. to time of settle- 
ment, April 7th, 1850, (6 mo. 18 d.) 

Amount due on taking up the note, April 7th, 1850, $616,744 

THIRD RULE. 

249.0* Firat find (he anionnt of the given principal fur the whole time ; then 
find the amount of each of the tseveral paytnenta from the time it waa endorsed to 
Ibe time of aettlement. Finally, subtract the amount of the several paymetiui 
from the amount of the priucipal, and the remainder will be the sum due. 

Obs. I. For short periods and small sums, this rule is convenient, and perhaps 
aufflcienily accurate for common purposes; but when the interest is to be paid 
annually, and the notes are large and for long periods, it leads to grave errors. 

2. It will be an excellent exercise for the pupil to cast the interest on the pre- 
ceding notes by each of the above rules, and compare the results. 



\ 
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$416. Albany, March 2l8t, 1850. 

48. On demand, I promise to pay to the order of Henry 
Patton, four hundred and sixteen dollars, with interest at 7 per 
cent., value received. 

John Mabshall. 

Received on the ahove note the following sums : 

June 15th, 1850, $35.00. 
Oct. 9th, 1850, 23.00. 
Jan. 12th, 1851, 68.00. 

What was due on the note, Sept. 21st, 1851 *? 
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Operation. 

Princiinl, $416,000 

Int. at 7 per cent, to Sept. 31st, 1S51, (1 7- ^ ™o.) . 43.680 

AinL of note to settlement Sept. 2l8t, 1851, . . (459.680 

Amt. 1st pftyH (1 y. 3 mo. 6 d.) . . $38,103 

Amt. 2d "* (11 mo. 13 d.) . . 24.530 

Amt. 3d '^ (Smo. 9d.) . . . 71.292 $133.925 

Bftlanoe doe Sept. 21st, 1S51, $325,755 

CrrSREST OK STERLXNG MONIET. 

47. What is the int. of £175, lOs. 6d. for 1 y., at 5per cent 7 

We first redncc the lOs. 6d. to the ^^^^"^^ ^^^ 

decimal of a poand, (Art 200.) then o» »»J^.^ • ^ ^ 

u- 1 *u - • 1 V ♦u * £8.77625 mt. 1 year. 

m&Uiply the principal hy the rate, oq 

and point off the product as hefore. i^tKOfiOft 
The 8' on the left of the point is 12 * 

ponnds, the fignres on the right " 6 30000 d. 
are decimals of a pound, and must be 4 

reduced to shillings, pence, and £eu*- 1 20000 far. 

things. (Art 201.) Hence, Ans. £8, 15s. 6Jd 

250* To compute interest on pounds, shillings, pence, &o. 

Beduce the given shilUngs^ pence andjarthings, to the decimal 
of a pound; then proceed as in Federal money, (Art. 200.) 
Thejigwes on the left of the decimal pointy are pounds; those 
on tJie right are decimals of a pound, and mnst he reduced to 
shillings, pence, andfarthings> (Art. 201.) 

48. What is the interest of £56, 15s. for 1 year and 6 months, 
at 6 per cent.? Ans. £5, 2s. IJd. 

49. What is the interest of £75, 12s. 6d. for 1 year and 8 
months, at 7 per cent ? 

50. What is the interest of £96, 18s. for 2 years and t 
months, at 4i per cent ? 

51. What is the amount of £100 for 2 years and 4 montli»». 
at 5 per cent. . 

52. What is the amount of £430, 16s. lOd. for 1 year And 
6 months, at 6 per cent ? 



Qdbbt.— -.^SOi What is Ibo rule for corjputing interest on sterling money f 
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PROBLEMS IN INTEREST. 

251 • Calculations in interest require particular attention to 
the following parts or terms, viz : the principal, the rate per 
cent., the time, the interest^ and the amount. These parts or 
terms have such a relation to each other, that if any three of 
them are given, the others may be found. These operations 
give rise to the following Problems : 

Obs. 1. A Problem^ io its common acccptatioOf is a que<)tion to be aoYved. 

52. A number or quantity is said to be given^ when its value is stated, or may 
be directly inferred from sumething else which ia given. Thus, when the prin- 
cipal and interest are given, the amount may be said to be given^ because it is 
merely the $um of the principal and interest. So, if tbe principal and the amount 
■re given, the inter e»t may be said to be given, because U ia the different be- 
tween the principal and the amount. 

PROBLEM I. 

252* To find the interest, the principal, rate per cent,, a/nd 
the time being given. 

This problem embraces the preceding examples in Interest, 
and has already been illustrated. (Arts. 241, 246.) 

PROBLEM II. 

To find the bate per cent., the principal, the interest, and 
the time being given, 

1, A man loaned $75 for 4 years, and received $24 interest: 
what was the rate per cent. ? 

Analysis,—The interest of $75 at 1 per cent for 1 year, i» 
$.76 ; consequently, for 4 years it is $.75 x 4=$3. Now since 
$8 is 1 per cent, interest on the principal for the given time, 
$24 must be ^ of 1 per cent, which is equal to 8 per cent. 
(Art 121.) 

Or, we may reason thus : If $3 is 1 per cent, on the princi* 
pal for the given time, $24 must be as many per cent as $3 is 
contained times in $24; and $24-^3=8. Tbe rate was there- 
fore 8 per cent. Hence, 

QuasT. — 251. What are the parts or terms which require attention in interest' 
Are all of these parts given? How many of them must be given to find the 
others 7 Obe. What is a problem ? When is anuinlMt ot tV)\«iiVvV) «b\!\\i^\a 
givea 1 S53. What terma are given when it ia requked \a tiad X\i'» VoMw^tX^i 
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253. To find the rate per cent, when the principal, interest, 
and time are given. 

Divide the given interest hy the interest of the principal at 1 
per cent, for the given time, and the quotient will he the 
required per cent, 

Or^find the interest of the principal at 1 per cent, for the 
given time ; then make the interest thus found the denominator 
and the given interest the numerator of a common fraction; 
reduce this fraction to a whole or mixed number, and the result 
will he the per cent, required. (Art. 121.) 

2. If I horrow $300 for 2 years, and pay $42 interest, what 
rate per cent, do I pay ? 

O'Dcra tioTi 
Suggestion. — The interest of $300 for 2 ^6^^42 

years at 1 per cent, is $6. (Art. 238.) ^7w.Tper ct 

Pboof.— $300 X .07 X 2 =$42. 

• 

8. If I borrow $460 for 3 years, and pay $82.80 interest, 
what is the rate per cent. ? 

4. A man loaned $500 for 8 months, and received $40 in- 
terest : what was the rate per cent ? 

5. At what rate per cent, must $450 be loaned, to gain $56.50 
interest in 1 year and 6 months ? 

6. At what per cent, mnst $750 be loaned, to gain $225 in 
4 years? 

7. A man has $8000 which ho wishes to loan for $600 per 
annum for his support : at what per cent, must he loan it? 

8. A gentleman deposited $1250 in a savings bank, for 
which he received $31.25 every 6 months: what per cent in- 
terest did he receive on his money ? 

9. A capitalist invested $9260 in railroad stock, and drew 
a semi-annual dividend of $416.70: what rate per cent, in- 
terest did he receive on his money ? 

10. A man built a hotel at an expense of $175000, and rented 
it for $8750 per year : what per cent, interest did his money 
yield him ? 



Qdkst.— 253. When the principal, iutereati uod timo are givea, how ig Um 
niojjer oeaL foaad ? 



Arts. 253, 254.] interest. 231 

PROBLEM III. 

To find the peinoipal, the interest^ the rate per cent,^ and tho 
time being given, 

11. What sum must be put at interest, at 6 per cent., to gain 
$80 in two years ? 

Analysis, — The interest of $1 for two years at 6 per cent.^ 
(Llie given time and rate), is 12 cents. Kow 12 cents interest 
is y\j^ of its principal $1 ; consequently, $30 the given interest, 
must be y^^ of the principal required. The question there- 
fore resolves itself into this : $30 is yV^ of what number of 
dollars ? If. $30 is Jjnri ris is ri «*' ^^^^ ^^^ch is $2i; and 
;-J§=$2|xl00, which is $250, the principal required. 

Or, we may reason thus: Since 12 cents is the interest of 
1 dollar for the given time and rate, 30 dollars must be the 
interest of as many dollars for the same time and rate, as 13 
cents is contained time^ in 30 dollars. And $30-3-.12=250. 
The principal was therefore $250. Hence, 

254t To find the principal^ whenthe interest, rate per cent.^ 
and time are given. 

Divide the given interest hy the interest of%l for the given 
time and rate^ expressed in decimals ; and the qtiotient will he 
the principal required, 

Or^ maJte the interest of $1 for the given time and rate^ the 
numerator^ and 100 the denominator of a common fraction; 
then divide the given interest hy this fraction^ and the quotient 
will he tJie principal required. (Art. 141.) 

12. What sum put at interest will produce $18.30 in 9 
months, at 7 per cent, t 

Suggestion, — The interest of $1 for 6 Operation, 
months at 7 per cent, is $.035. * $.035 )$13.30Q 

Pboof.— $380 X .07 x ^=$18.30. Ans, $380 

13. A father bequeaths his son $500 a year : what sum must 
be invested, at 5 per cent, interest, to produce it ? 



Quest.— S54. When the iukireat, rate per ceat, and time are giveu, how is the 
IMrificipal fbund? 
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14. What sum must be put at 6 per cent, interest, to gain 
$350 iuterest semi-aDDually ? 

15. A g;jdDtieman loaned bis money at 7 per cent., and re- 
ceived $1200 interest a year : bow mucb was be wortb ? 

PROBLEM IV. 

Tojfind tJie tdoc, the principal, the interest, and the rate per 
eent. being given, 

16. A man loaned $80 at 6 per cent., and received $10 in- 
terd^ : bow long was it loaned ? 

Analysis, — Tbe interest of $80 at 5 per cent, for 1 year is 
$4. Now, since $4 interest requires tbe principal 1 year at 
tbe given per cent., $10 interest will require the same princi- 
pal Y" o^ 1 yew^, wbicb is eijual to 2| years. (Art. 121.) 

Or, we may reason thus : If $4 interest requires tbe use of 
tbe given principal 1 year, $10 interest will require tbe same 
principal as many years as $4 are contained times in $10. And 
$10-f-4=2.5. Ans. 2.6 yeai-s. 

25$« To find tbe time when tbe principal, interest, and rate 
per cent, are given. 

J>kide the given interest hy the interest of the principal at 
the given rate/or 1 year, and the quotient will he the time. 

Or, make the given interest the numerator, and the interest of 

the principal for 1 year at the given rate the denominator of a 

common fraction, which being reduced to a whole or mixed num' 

her, will give the time required. 

Ob8. If the quotient contains 8 decimal of a year, it should be reduced to 
VBonths and days. (Art. 20i.) 

17. How long will it take $100, at 5 per cent., to double 
itself; that is, to gain $100 interest? 

Suggestion. — ^Tbe interest of $100 for 1 year. Operation, 
at 5 per cent., is $5. $5)$100 

Ans, 20 years. 
Peoof.— $100 X .05 X 20=$100. (Art. 238.) 

18. In what time will $500, at 6 per ct. gain $100 interest? 

QuBST.— S55. When the principal, interest, and rate per cent, are given, bow 
Is the time found ? Oit, Wlien the quotient contains a decimal of a year, what 
should be done with it? 
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TABLE. 

Showing in tohat time any given principal will double itself at 
any rate^/rom 1 to 20 per cent. Simple Interest. 



Per cent. 


Years. 


Per cent 


Years. 


Per cent. 


Years. 


Per cent. 


Years. 


1 


100 





16| 


11 


?!■ 


16 


6f 


2- 


50 


7 


12 


17 


51| 


3 


33J 


8 


121 


13 


6| 


18 


H 


4 


25 


9 


14 


19 


6tV 


5 


20 


10 


10 


15 


20 


5 



19. How long will it take $100, at 6 per ct., to double itself? 

20. How loDg will it take $100, at 7 per ot, to double itself? 

21. How loDg will it take $7250, at 10 per ct., to double itself? 

Jfote. — For method of finding the principal^ when the raU per cenUy the (tmib 
■Bd the AMoitnt, are given, see Discount. (Art. 260.) 



COMPOUND INTEREST. 

256* Interest is of two kinds. Simple and 
Simple Interest is that which is reckoned 
only, as in the preceding articles. 

Compound Interest is reckoned not only 
but also on the interest as it becomes due. 
be called interest upon interest. 

Ex. 1. What is the compound interest of 
at 6 per cent. ? 

Operation. 

Principal, 

Interest for 1st year $500 x .06 equals 

Amount for 1 year, . . . 

Interest for 2d year $530 x .06 equals 

Amount for 2 years, 

iuterest for 3d year $561.80 x .06 equals 

Amount for 3 years, 

Principal deducted, .... 

Compound interest for 3 years, 



Compound. 

on the principal 

on the principal^ 
It may therefore 

$500 for 3 yearSf 



$500.00 
30.00 

$530.00 
31.80 

$561.80 
33.70 

$595.50 
600.00 

$95.50 



QuBST.— 9Se. or how many kinds is intemitT What ia simple intarastl What 
is compound interest ? 
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257« Hence, to calcnlate compound interest 

Cast the interest on the given principal for 1 year^ or speci- 
fied time^ and add it to the principal; then east the interest on 
this amount for the next year^ or specified time, and add it td 
the principal as h:ifore. Proceed in this manner with each sue- 
eessive year, or period of the proposed time. 

I^nally, subtract the given principal from the last aniountf 

and the remainder will be the compaund interest. 

Obi. Interest for months and days must be cast on .the last amount, and be 
■ddod lo it, before sabtnu;w!^ the principal. 

2. Wiiat is the com. int of 1^50 for 4 years, at 6 per cent. ? 
8. What is the com. int of $865 for 5 years, at 7 per cent. ? 

4. What is the amonnt of $250 'for 6 years, at 5 per cent 
couiponnd interest ? 

5. What is the amonnt of $1000 for 3 years, at 4 per cent 
compound interest, payable semi-annually ? 

6. What is tiie amount of $1200 for 2 years, at 6 per cent 
compound interest, payable quarterly ? 

7. What is the amount of $800 for 3 years, at 6 per cent 
compound interest, payable semi-annually ? 

8. What is the amount of $1500 for 5 years, 3 months and 
6 days at 7 per cent, compound interest? 

258« To calculate compound interest by the Table. 

Find the amount of%\, or jEl for Hie given number of years 
hy the table, multiply it by the given principal^ and the pro- 
duet will be the amount required. 

Subtract the principal from the amount thus found, and the 
remainder will be the compound interest. 

10. What is the compound interest of $200 for 10 years, at 
6 per cent ? What is the amount? 

Operation. 
Amount of $1 for 10 years by table, . . $1.790848 

The given principal. 
Amount required, , . 
Principal to be subtracted, 
Compound interest required, . 



200 



$358.169000 

$200 

$158.1696 



QuKBT.— 357. What is the rule ftjr calculating compound interest 1 838. Huw 
if compound interest computed by tlie Table? 
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TABLE 



> 



Showing the amount of %\^ or £1, at 3, 4, 5, 6, arid 7 per cent, 
compound interest, Jbr any number o/ years from 1 to '65. 



Years. 


3 per cent. 


4 per cent. 


5 per cent. 


6 per cent. 


7 p«jr cent. 




1. 


1.030,000 


1.040,000 


1.060,000 


1.060,000 


1.07,000 




2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 




3. 


1.092,727 


1.124,864 


1.157,625 


1.191,016 


1.22,604 




4. 


1.125,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 




5. 


1.159,274 


1.216,653 


1.276,282 


1.338,226 


1.40,255 




6. 


1.194,052 


1.265,319 


1.340,096 


1.418,619 


1.50,073 




7. 


1.229,874 


1.315,932 


1.407,100 


1.503,630 


1.60,678 




8. 


1.266,770 


1.368,569 


1.477,455 


1.693,848 


1.71,818 




9. 


1.304,773 


1.423,312 


1.551,328 


1.689,479 


1.83,845 




10. 


1.343,916 


1.480,244 


1.628,895 


1.790,848 


1.96,716 




11. 


1.384,234 


1.539,454 


1.710,339 


1.898,299 


2.10,485 




12. 


1.425,761 


1.601,032 


1.795.856 


2.012,196 


2.25,219 




13. 


1.468,534 


1.665,074 


1.885,649 


2.132,928 


2.40,984 




14. 


1.612,590 


1.731,676 


1.979,932 


2.260,904 


2.57,863 




16. 


1.557,967 


1.800,944 


2.078,928 


2.396,558 


2.75,903 




16. 


1.604,706 


1.872,981 


2.182,875 


2.540,352 


2.96,216 




17. 


1.652,848 


1.947,900 


2.292,018 


2.692,773 


3.15,881 




18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,993 




19. 


1.753,506 


2.106,849 


2.526,950 


3.025,600 


3.61,652 




20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,9bS 




21. 


1.860,296 


2.278,768 


2.785,963 


3.399,664 


4.14,015^ 




22. 


1.916,103 


2.369,919 


2.925,261 


3.603,537 


4.43,0iC. 
4.74,052^ 


23. 


1.973,587 


2.464,716 


3.071,524 


3.819,750 


24. 


2.032,794 


2.563,304 


3.225,100 


4.048,935 


5.07,236 


25. 


2.093,778 


2.665,836 


3.386,356 


4.291,871 


6.42,743 


26. 


2.156,592 


2.772,470 


3.555,673 


4.649,383 


6.80,785 


27. 


2.221,289 


2.883,369 


3.733,456 


4.822,346 


6.21,Sor. 


28. 


2.287,928 


2.998,703 


3.920,129 


6.111,687 


6.64,88 1 




29. 


2.356,566 


3.118,651 


4.116,136 


5.418,388 


7.11,425 




SO. 


2.427,262 


3,243,398 


4.321,942 


6.743,491 


7.61,225 




SI. 


2.500,080 


3.373,133 


4.538,039 


6.088,101 


8.14,571 




82. 


2.575,083 


3.508,059 


4.764,941 


6.453,386 


8.71,5-27 




83. 


2.652,335 


3.648,381 


6.003,189 


6.840,590 


9.82,533 




84. 


2.731,905 


3.794,316 


6.253,848 


7.251,025 


9.97,811 




85. 


2.813,862 

1 


3.946,089 


6.616,015 U,^&(S,O^T \\^&:^^^ 


k 
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JVM«.— The followliiff ezamples may be 8oI?ed by the Riile» or by the lUrie. 

11. What is the amount of $1860 for 8 years, at 7 per cen.. 
oompound interest ? 

12. What is the amount of $20000 for 10 years, at 3 per 
cent, compound interest ? 

13. What is the amount of $3500 for 6 years, at 6 per cent, 
compound interest? 

14. What is the amount of $350 for 12 years, at 4 per cent? 
16. What is the interest of $469 for 15 years, at 3 per cent? 

16. What is the interest of $500 for 24 years, at 6 per cent. ? 

17. What is the interest of $650 for SO years, at 7 per cent? 

DISCOUNT. 

259* DisooTTvrr is an allowance made for the payment of 
money before it is dtte. 

The present worth of a sum or debt, payable at a future time 
"without interest, is the sum, which, if put at legal interest 
until it becomes due, will amount to the debt, 

Ex. 1. What is the present worth of a debt of $583.15, pay- 
able in 1 year and 6 months without interest, when money is 
worth 6 per cent per annum ? What is the discount ? 

Analysis. — ^The amount of $1 for 1 year and 6 months, at 6 
per cent, interest, is $1.09 ; that is, the amount is \%l of the 
principal. The question then resolves itself into this: $583.15 
is UJ of what principal ? If $583.15 is |n> riir « 583.15-T-109, 
or $5.35; and \%1=^%^M x 100, which is $535. 

Or, we may reason thus: Since Operation, 

' $1.09 (amount) requires $1 principal $1.09)$583.15($535 
for the given time, $583.15 (amount) 545 

will require as many dollars as $1.09 381 

is contained times in $583.15. But 327 

$1.09 is the amount of $1 for the 545 

given time and rate. We therefore 645 

divide the debt by the amount of $1 "^ 

for the time, and the quotient $535, $583.16 the debt 
is the present worth. ^^^'^^ P^^s. worth. 

We then subtract the present worth $^15 discount 

from the debt, and it gives the discount required. Hence, 

Q(rKaT.—259. What is discount 1 Whal \% Wie ^t«««\ii worth of a debt, pay- 
tU>l0 at Bouio future time, without iutdteati 
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2C0* To find the present worth and the discount of a sam or 
debt, for any given time or rate. 

Divide the given sum hy the amount of%\yfor the given time 
and rate, and the quotient will be the presev. t worth of the debt. 

Subtract the present worth from the given sum or debt, and 
the remainder will be the discount, 

Obs. This proceflfl is often classed among the Probl^s of Interest. It is the 
B>«me as if the aiMunty which, answers to the given debti the raU per eeiit., and 
the time were given, (o find the principal^ which answers to the prMoU worth, 

2. What is the present worth of $250.88 payable in 8 months, 
when money is worth 6 per cent, per annum ? What is the 
discount ? Ans. $240.75 pres. worth ; $9.63 dis. 

Proof. — $240.75 x .04=$9.68,the same as the answer. 

8. What is the present worth of $475, payable in 1 year, when 
money is worth 7 per cent, per annum ? 

4. What is the present worth of $175, payable in 2 years, 
when money is worth 7 per cent, per annum ? 

5. What is the present worth of $1000, payable in 4 months, 
when the rate of interest is 6 per cent ? 

6. What is the discount on $750, due 6 months hence, when 
interest is 5 per cent, per annum ? 

7. A man sold a farm for $1800, payable in 15 months: 
what is the present worth of the debt, allowing the rate to bo 
6 per cent. ? 

8. I have a note of $1150.88, payable in 9 months : what la 
its present worth, at 7 per cent, interest per annum ? 

9. A merchant sold goods amounting to $840.75, payable in 
6 months : how much discount should he make for cash down, 
when money is worth 7 per cent ? 

10. What is the discount on a draft of $2500, payable in 3 
months, at 4^ per cent, per annum ? 

11. What is the present' worth of $5000, payable in 2 months, 
at 6 per cent, per annum 1 

12. What is the difference between the discount on $500 for 
1 year, and the interest of $500 foi 1 year, at 6 per cent. ? 

CeURR"'.'— ?60. How do you find the present wurth of a debil How find the 
dSsuiunt 1 
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bjl^k discount. 

261* It is customary for Banks in discounting not^s or 
drafts, to deduct in advance the legal interest on the given 
sum from the time it is discoanted to the time when it be- 
comes due. Hence, 

Banh discount is the same as simple interest paid in ctdvance 

Obs. 1. The difference between bank diseount nod true discount^ k the intereal 
of the true discount tor the given time. On finiall snms, for a short period, this 
diflbrence is irifling, but when the sum is large, and the time for which U is dia* 
counted is long, the difference is considerable. 

Thus, the bank discount on a note of $106, payable in 1 year at 6 per cent, is 
96 36 ; the true discount is $6. The bank discount on $106000 for the aame lime 
and date, is $6360 ; the true discount is only $COno. 

2. TuliiDg legtU interest inadvance^ according to the general niie of law, i8ii^» 
rf. An exception is generally allowed, however, in .iavor of notes, drafts, Slc^ 
which are payable in less than a year. 

The 8.ifety Fund Bank? of the State of New York, though the legal rate of in- 
terest is 7 per cent., are not allowed by their charters to talce over 6 per cent, dis- 
count in advance on notes and drafbs which mature witliin 63 days from the timA 
lltey are dldcouuted.* 

262* According to custom, a note or draft is not presented 
for collection until three days after the time specified for its 
payment These three days are called days of grace. It is 
customary to charge interest for them. 

After suhtracting the discount from the note, the remainder 
is called the present worthy atails or proceeds of the note. 

18. What is the bank discount on a note of $500, payable in 
1 year, at 6 per cent. ? What is the present worth ? 

Operation, 
Principal $500 Subtracting the discount from 

Int. of $1 fori y.8d. .0605 the face of the note, the re- 

2500 mainder is the present worth. 
8000 Thu8,$500— $30.25=$469.75, 
>ank discount $30.2500 the present worth. Hence, 

QuKST.— 5261. What is bank discount t Obs, What is the difference betweeo 
bank di^scount and true discount ? ilow is taking interest in advance goneralt? 
regarded in law ? What exception to this nile is allowed 1 262. When is it cas- 
tumary to present notes and drafts for collection ? What are these 3 days called? 
Is it customary to charge interest for the dcya of grace 1 

• Revised Statutes of New York, Vol. I. p. 741. 
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2t2ta, To find the harik discoTint on a note or draft. 

Cast the interest on the note or draft for three days mare 
than the specified time^ and the result will be the discount. 

Subtract the discount from the note^ and the remainder toill 
be the present worth or proceeds, 

J^oU, — Tntereet should be reckoued on the fAree iayt grace in each of the fot* 
owi&g examples, except the last two. 

14. What is the bank discount on a draft of $250, payable 
tn 4 months, at 7 per cent. ? 

15. What is the bank discoant on a draft of $375, payable 
in 80 days, at 6 per cent. ? 

16. What is the bank discount on a note of $1000, payable 
in 60 days, at 5 per cent. ? 

17. What is the present worth of $1160, payable in 90 days, 
discounted at a bank, at 6 per cent.? 

18. What is the present worth of $750.36, payable in 5 
months, at 4| per cent. ? 

19. What is the bank discount of $1825.60, payable in 4 
months and 15 days, at 6 per cent. ? 

20. What is the present worth of a draft of $1292, payable 
in 60 days, at 7 per cent, discount? 

21. What is the present worth of a draft of $5000, payable 
in 15 days, at 6 per cent, discount? 

22. What is the present worth of a draft of $15000, payable 
in 3 days, at 6 per cent discount ? 

• 23. What is the present worth of $1326, payable in 10 
months, at 5| per cent, discount ? 

24. What is the bank discount, at 7 per cent., on a note of 
$836.81, payable in 90 days? 

25. What is the bank discount, at 8 per cent., on a draft of 
$1261.88, payable in 60 days? 

26. What is the bank discount, at 6| per cent., on a draft 
of $10000, payable in 30 days? 

27. What is the difference between the true discount and 
bank discount on $1000, payable in 5 years, at 6 per cent. ? 

28. What is the difference between the true discount and 
bank discount on $100000, payable in 1 year, at 7 per cent. ? 



QuKnT.— 362.a. What is the rule for computiog baok discoant 1 How fiud 
the preafe:it worth or avails of a note t 
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INSURANCE. 

2(S« Irsubakob 18 mcurity given to r^tm^mnw Ioobm of pro* 
perty by fire, storms at sea, and other casualties. 

Obn. Thla aeeurity is nsoany effected by eontnei with Iiummiu i i Ooaipaaiei, 
who, Ak aatipulated sans agree to restore to the owoen the anNNuit insured c«i 
their houses, ships, and other property, if destroyed or iqjiirod durinc the spee.^ 
1m1 time of iBsurasoe. 

Tlie written inftrument or contract containing the temu of 

insurance, is called the Policy, 
The $um paid for insurance, is called the Premium, 
The premium is usually reckoned at a certain per cent, on 

the amount of property insured for 1 year, or during a voyage, 

or other specified time of risk. 

AV<« — I. Insarance on shipa and other property, isaninetimes eActed by eon* 
tract with iDdlvidual«. It is then called out-door tnffitrasce. 
9 Th« iiiaureis, wtiether so incorporated oompaoy or individiialB, are called 

VnAtrttriUro. 

Oasb I. — To find the PRBMixnc, the sum insured, the rate per 
cent,y and the time being given, 

Ex. 1. How much premium must a mechanic pay annually 
for the insurance o( his shop and tools worth $350, at 1^ per 
cent.? 

8ugge$tum, — ^This example is similar to the ordi- ^ ^ '*' 

nary examples in interest, and is solved in the q^r 

same manner. That is, we multiply the sum in- T^Ho" 

sured by the rate per cent^ and the result $5.25, 35Q 

IB the premium. Hence, gt5'^50 

261* To find the premium^ when the snm insured, the rate 
per cent.', and the time are given. 

Multiply the turn imured by the given rate per cent expressed 
in dedmale, and the product will he the premium, 

JV0t«.— This Case is the f>ame as finding the interest on a giYen sum, at an) 
given rale, when the time is 1 year. 

■" 111 — ' ' ■ ■- - — I I • ■■.■■■ 1 1 I I ■ i^^^mm^ m m ^m m i i i ■ ■ i ■ Mp^Ma^ i I — « ■ ■■ i^ 

QussT.— 863. What is Insurance 1 What is a policy 1 The premfam T JVV« 
When iiisumnce is effected with individuals, what U it called? What areilie 
insurers soinotimes called 1 364. Huw flud the premium, when the sum ioaaredf 
the rut«s and li uie are ^ven? 
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2. What premium must be paid annually for insuring a house 
worth $875, at f per cent. ? 

3. Shipped a box of books valued at $1000, from Kew York 
to New Orleans, and paid 1^ per oent. insuranee : what wan 
the premium ? 

4. A powder mill worth $925, was insured at 15^ per cent. : 
vrhat was the premium ? 

5. A merchant shipped a lot of goods worth $1560, from 
Boston to Natchez, and paid IJ per cent insurance: whuc 
premium did he pay ? 

6. A gentleman obtained a policy of insurance on his honse 
and furniture to the amount of $2500, at 8| per cent, per an- 
num : what premium did he pay a year ? 

7. A man owning a sixteenth of a whale ship, which cost 
him $2750, got it insured, at 7^ per cent, for the voyage *.. how 
much did he pay ? 

8. A roan owning a schooner worth $3800, obtained in- 
eurance upon it, at 5^ per cent for the season: what premium 
did he pay ? 

9. A crockery merchant having a stock of goods valued at 
$7500, paid 2 per cent, for insurance: how much premium did 
he pay a year? # Ans, $150. 

10. A merchant shipped $3765 worth of flour from Cincin- 
nati to New York, and paid 1} per cent, insurance : how much 
premium did he pay ? 

11. What is the annual premium for insuring a store worth 
$7350, at f per cent.? 

12. An importer effected insurance on a cargo of tea worth 
$65000, from Canton to Philadelphia, at 8 per cent. : how 
mnch did his insurance cost him } 

13. A manufacturer obtained insurance to the amount of 
$76500 on his stock and buildings, at f per cent. : how much 
premium did he pay annually ? 

14. A policy was obtained on a cargo of goods valued at 
$95600, shipped from Liverpool to New York, at 2J per cent. : 
what was the premium ? 

15. The owners of the whale ship George Washington ob- 
tained a policy of $58000 on the ship and cargo, at 7| per cent. 
for the voyage : what was the premium ? 
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Oasb it. — To find the bum insubed, tTie premium and raUper 
cent, being given. 

16. A geDtleman paid $60 annnally for insurance on his 
house and furniture, wliicli was 2 per cent, on its Yalue: what 
amount of property was covered by the policy ? 

Suggestum, — Since the rate is 2 per cent., 2 Operation. 
cents is the premium on $1 ; consequently, $60 .O2)$60.00 
must bo the premium on as many dollars as 2 An^, $3000 
cents are contained times in $60. We therefore 
divide $60 by .02, and the result is the sum insured. Hence, 

264aa. To find the 9um insured^ when the premium and the 
rate per cent, are given. 

Divide the premium hy the rate per cent,y expreeeed in deei" 
male^ and the quotient will he the eum ineured, 

JVote.— This Case is similar in principle to Problem III. in Interest. 

17. If I pay $250 premium on silks, from Havre to New 
York, at 1| per cent., what amount does my policy cover ? 

18. A merchant paid $1200 premium, at 2} per cent., on a 
ship and cargo from London to Baltimore, which was lost on 
the voyage: what amount of insurance should he recover? 

' Casb in. — To find the satb pbb cent., t1^ sum insured^ and 
the annual premium being given, 

19. If a man pays $60 premium annually for the insurance 
of ^is house, which is worth $3000, what rate per cent, does 
he pay ? 

Analym, — If $3000 eost $60 premium, Operatvm, 

$1 will cost 1 three thousandth part of $60. $3000)$60.00(.Q3 

We therefore divide $60 by $3000, and the 6000 

quotient is .02 or 2 per cent. Hence, Ans, 2 percent. 

26i3* To find the rate per cent, when the sum insured and 
the annual premium are given. 

Divide the given premium by the eum insured^ and the quo- 
tient will be the rate per cent, required. 

Aote.— This Case is similar in principle to Problem 11. in lotereat. 

QuKST.— 2<Muk How find the sum insured, when the premium and tho rato 
per cent, are givuaf 
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20. A merchant paid $40 preraiam for insuring $5000 on 
his stock : what rate per cent, did he pay 1 

21. If a man pays $75 for insuring $15000, what rate per 
cent, does he pay ? 

22. If the owner pays $2800 for insuring a ship worth 
$40000, what rate per cent, does he pay 1 

Cask IV. — To find what sum must he insured an a given 
mmount of property^ so that if the property is destroyed, its 
value and the premium ma/y both he recovered. 

28. A blacksmith owns a shop worth $720 : what amount 
must he get insured annually, at 10 per cent., so that in case 
of loss, both the value of the shop and the premium may be 
repaid ? 

Analysis, — Since the rate of insarance is 10 per Operation, 
cent., on a policy of $100, the owner would $.&0 )$720.00 
actually receive but $90 ; for he pays $10 for in- Ans, $800 
Burance. Now, if the recovery of $.90 re- 
quires $1 to be insured, the recovery of $720 will require as 
many dollars to be insured as 90 cents is contained times in 
$720. We therefore divide $720 by $.90, and the quotient is 
the answer required. Hence, 

265*a. To find what sum must be insured on a given amount 
of property, so that if destroyed, both the value of the pro- 
perty and the premium may be recovered. 

Subtract the rate per cent, from $1, th^n divide the value of 
the property insured, by the remainder^ and the quotient will be 
the sum to be insured, 

24. If I send an adventure to China worth $6250, what 
amount of insurance, at 8 per cent, must I obtain, that in case 
of a total wreck I may sustain no loss by the operation ? 

25. What amount of insurance must be effected on $11250, 
at 5 per cent., in order to cover both the premium and prop- 
erty insured? 

QuBsT. — 265. How And the rate per cent, when the sum insured and the an- 
nual premium ore g^ven ? ^ns.o. How And what sum miMt be insured on a given 
amount of property, so tiiat ii' dealrojeU, 110 valuo aad Ibe premium may be r^ 
covered! 
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PROFIT AND LOSS. 

266* Profit and Loss in commerce, signify the sfwm gained 
or lost in ordinary business transactions. 

They are reckoned at a certain per cent, on the purekass 
price^ or sum paid for the articles under consideration. 

Cask I. — To find the profit or loss, the purchase price and 
rate per cent, being given, 

Ex. 1. A merchant bought a quantity of grain for $375, and 
sold it for 8 per cent, profit: how much did he gain ? 

Suggestion. — 8 per cent, is 8 cents on 100 cents Operation, 

or $1. Now, if $1 gains 8 cents, $375 will gain $375 

875 times as much. We therefore multiply the .08 

cost and tite per cent, profit together, and the Ans, $30.00 
result $30, is the amount gained. Hence, 

267« To find the profit or loss^ when the purchase price 
and rate per cent, are given. 

Multiply the purchase price hy the given per cent, expressed 
in decimals^ and the product will he the profit or loss. 

Ob8. If the rate per cent. Is an aliquot part of 100, the profit or los» may be 
found by taking a like part of the cosL Thus, for 25 per cent, take \ ; for SO, tuka 
j ; for 33^, take i, &.C' 

2. A man bought a sleigh for $60, and afterwards sold ifc 
for 10 per cent, less than cost: how much did he lose? 

3. A grocer bought a cask of oil for $96.50, and retailed it 
at a profit of 6 per cent. : how much did he make on his oil I 

4. A pedlar bought a lot of goods for $215, and retailed them 
at 20 per cent, advance : how much was his profit ? 

5. A merchant bought a cargo of coal for $450, which he 
sold for 12| per cent, less than cost: what was his loss ? 

6. A manufacturer bought $1000 worth of wool, and after 
making it up, sold the cloth for 25 per cent, more than the cost 
of the materials : what did he receive for his labor? 



QcKST.—STiG. What is meant by profit and loss ? How are they reckoned f 
S67. Uqw do you find the profit or loas, when the coit and rate per ceut. ar« 
given f 
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Cass IT. — To find how an article must he sold to gain or lose 
a given per eent.^ the cost being given, 

7. A man bought a span of horses for $350, and wished to 
dispose of them for 12 per cent, profit : how much must he 
sell them for ? 

Suggestion. — Tt is manifest he must sell them Operation, 

for i\iQ purchase price^ together with 12 per cent. $350 

of that price. We therefore find 12 per cent, of .12 

$350, which is $42, and adding it to the cost, the $42.00 

sum $392, is the price for which he must sell the ^^^^ ^392 
horses. 

8. A stage proprietor bought a coach for $480 ; finding it 
damaged, he was willing to sell it, at 5 per cent, loss : at what 
price would he sell it ? 

Having found the sura lost. Operation, 
(Art 225,) subtract it from the $480 purchase price, 

cost, and the remainder is obvi- .05 per cent. loss, 

ously ther selling price. Hence, $24.00 sum lost. 

Ans. $456 selling price. 

268» To find how an article must be sold, in order to gain 
or lose a given rate per cent., when the cost is given. 

First find the amount of profit or loss at the given per 
cent.^ as in the preceding Case ; then the amount thus found 
added to^ or subtracted from the purcJiase price as the case may 
he, will give the selling price required, * 

9. A^merchant bought a firkin of butter for $22.75 : for 
how much must he sell it to gain 15 per cent, by his bargain 1 

10. Bought a chest of tea for $37.50: for how much must I 
Fell it, in order to make 18 per cent, by the operation? 

11. Bought a quantity of produce for $89.33, which I sold 
at 20 per cent, loss: how much did I receive for it? 

12. A drover bought a flock of sheep for $275, and taking 
them to market, sold them at 25 per cent, advance : how much 
did he sell them for ? 

QuKST— 268. What is the method of finding how an article must be sold, in 
order to gain or lose a given per ceut.) when the ooftt Vs \^vNeu*i 
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13. A merchant had a quantity of groceries on hand, which 
cost biin $367.13 ; for the sake of closing np his business he 
sold tiiem at 15 per cent less than cost : how mnch did he get 
for them ? 

14. A man bought a farm for $875, and was offered 33 per 
cent, advance for his bargain : how mnch was he offered ? 

15. A merchant bought a cargo of cotton for $30000 ; the 
price decJining, he sold it at 2| per cent, less than cost : for 
how much did he sell it ? 

Cask III. — 7b fiad tha per gent, profit or 2ms, the cost and 
celling price heing given. 

16. A man bought a cow for $25, which he afterwards sold 
for $29 : what per cent, profit did he make ? 

Analytig. — Subtracting the cost from the selling price, shows 
that he gained $4. Now 4 dollars are ^ of 25 dollars ; hence, 
he guned /^ of his outlay, or the purchase price of the cow. 
And /; reduced to a decimal, is 16 hundredths^ which is the 
same as 16 per cent. (Arts. 197, 223. Obs. 3.) 

Or, we may reason thus : K 25 dollars (outlay) Operation, 
gain 4 dollars, 1 dolkr (outlay) will gain ^j of 25)$4.00(.16 
4 dollars. We therefore annex ciphers to the ^^ 

gain ($4), and divide it by the cost $25 ; the 150 

quotient .16 is the per cent. Hence, ^^^ 

269* To find the per cent profit or loss, when the cost and 
selling prices are given. 

First find tTie gain or loss^ as the case may he, hy subtraction^ 
then annex ciphers to it, and divide it hy the cost; the quotient 
will he the per cent, required. 

Or, make the gain or loss the numerator, and the purchase 
price the denominator of a common fraction; reduce it to a deci- 
mal, and the result will he the per cent (Art. 197.; 

Oba. ]. As per cent, signifles hundredths^ we have seen that the first ttoo deci- 
mal figures which occupy the place of hundredths, are properly the per cent. ; the 



QnEi : . -269. How is the per cent, of profit or loss found, when the cost 
and selling price are given ? Obs. What figures properly signify the per cent? 
Why ? What do the other decimal figures on the right of hundredths denote f 
On what ii the per cent, gained or lost calculated f 
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other decimals «ire part* at I per cent. After obtaining two decimal figures, there 
Is 8(imettinei) an advantage in piactog the remainder over the divisor, and aiv> 
tMxihg it to the decimals thus ubtuined. (Art. 223. Obs. 3.) 

S. it should be remembered that the perceutHge which is gained or /0«P, it 
•Iways catculated on Ifae purchase price, or tlse sum paid for tiie article, and not 
oo tlje selling price, or sum receioetL, as it U often 8uppo:ied. 

17. A merchant bought a piece of cloth for $2.75 per yard, 
and sold it for $3.25 : what per cent, did he gain ? 

18. A boy purchased a book for 20 cents, and sold it for 80 
cents : what per cent, did he make ? 

19. Bought a box of sugar at 6 cents a pound, and sold it 
for 7| cents & pound : 'what per cent, was the profit ? 

20. A grocer bought eggs at 9 cents, and sold them for 12 
cents per doeen: what per cent, was bis profit? 

21. A man bought a hat for $4.50, and sold it for $6: what 
per cent, did he gain ! 

22. A jockey bought a horse for $73, and sold him for $68 : 
"what per cent, did he lose ? 

23. A merchant bought a quantity of goods for $155.63, and 
sold them for $148.28 : what per cent, did he lose ? 

24. A gentleman bought a house for $3500, and sold it for 
$150 more than he gave : what per cent, was his profit? 

25. A speculator laid out $7500 in land, and afterwards sold 
it for $10000 : what per cent, did he make ? 

26. A drover bought a herd of cattle for $1175, and" sold 
them for $1865 : what per cent, did he gain, and how much 
did he make by the operation ? 

27. A merchant bought $10000 worth of wool, and sold it 
for $12362 : what per cent., and how much was his profit? 

Cask IV. — To find the cost, tlie selling price and the per cent, 
gained or lost being given, 

28. A jockey sold a horse for $250, which was 25 per cent, 
more than it cost him : how much did he pay for the horse ? ' 

Analysis. — It will be observed that the selling price ($250) 
U equal to the cost and the gain added together. Now con- 
sidering the cost a unit or 1, the gain, which is a certain per 
cent, of the cost, is -^^ ; consequently 1+78^=1^^^ ^'^^ denote 
the sum of the cost and the gain. (Art. 127.) The question 
therefore resolves itself into this; 250 is |§4 of \rhat number? 
If 260 is jfl, xU is 2 ; and |S J is 100 times 2, or $200. 



/ 
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Since there is a profit, we divide ibe Cperation, 

price by $1, increased by the per cent. $1.25}$250.00($200 
gaiD, and the qnoUent is the cost. ^^^ 

Peoop.— $200x.25=$50; and |200^$50=$250, the prica 

29. A merchant sold a quantity of goods for $180, which 
was 10 per cent, less than cost : how much did the goods cost ? 

Analysis. — ^It will be observed that the selling price ($180) 
is equal to the cost diminished by the sum lost. Reasoning as 
in the last example, 1— iVv^iinr ^^^ denote the cost dimin- 
ished by the loss. The qnestion then is this : 180 is ^ffg of 
what number? If 180 is V^^, yj^ is 2, and ||^ is $200. 

Since there is a loss, we divide the selling Operation* 
price by $1, diminished by the per cent, loss, and .90)$180.00 
the quotient is the cost. Ans. $200 

PbooFw--$200 X .10=$20, and $200— $20=$180, the price. 

270i Hence, to find the eost^ when the selling price and 
the per cent, gained or last are given. 

Divide the selling price hy $1, increased or diminished hy the 
per cent, gained or lost^ as the case may be, and the quotient 
fcill he the cost required, 

Or^ maTce the given per cent, added to or subtracted from 100^ 
as the ease may he^ the numerator, and 100 the denominator of 
a common fraction ; then divide the selling price by this frac- 
tion, and the quotient will be the cost required. 

Obi. 1. It is not onfrequently supposed that if the percentage on the aelling 
priee at the given rate is found, aod this percentage is added to or subtracted 
from the selling price, as the case may be, the sum or remainder will be the cost. 
This is a mistake, and leads to serious errors in the result. It wilt easily l>e 
avoided by remembering, that the basis on which profit and loa» are ca!eulated, 
is slways the /^vrcAoje jm'c«, or ««m paid tor the articles under oonsideration. 
(Art. 269. Obs. 3.) 

SO. A grocer sold a hogshead of molasses for $24, and gained 
20 per cent, on the co^t : what was the cost of the molasses ? 

81. A merchant sold a piece of broadcloth for $85, which 
was 10 per cent, less than the cost : what was the cost of it ? 



Quest.— 270. How is the coat found, when the sellintf price am! the per cent, 
gained or lost, are given ? Obs. What mistake is sometimes mad<* iu fltM iim^ 
the cost? How may it be avoided ? 
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82. A butcher sold a yoke of oxen for $125, and thereby 
made 1^ per cent. : liow much did they cost him ? 

83. A bookseller sold a lot of books for $200, which was 18 
per cent, more than the cost : what was the cost ? 

84. A wholesale druggist sold a quantity of medicines for 
$560, and made 50 per cent, profit on them : what was the 
cost of them ? 

85. A merchant sold a cargo of rice for $1500, which was 
1^ per cent, less than cost: what was the cost? 

EXAMPLES FOB PSAOTIOE. 

1. A merchant bought 25 boxes of raisins for $45 : at what 
price per box most he retail them to gain 10 per cent, by hia 
bargain ? 

2. A shopkeeper bought a piece of cotton containing 40 
yards, at 6 cents a yard, and sold it for 7 cents a yard : what 
per cent, profit did he gain, and how much did he make by ihe 
bargain ? 

8. A merchant bought 60 yards of domestic flannel, at 25 
cents per yard, and sold it at 80 cents per yard: what per cent. 
was his profit, and how much did he clear by the operation ? 

4. A bookseller bought 100 Arithmetics, at 81| cents apiece, 
and retailed them at 87^ cents apiece : what per cent., and 
how much did he make by the operation ? 

5. A drover bought 175 sheep for $350, and sold them so as 
to gain 15 per cent. : how much did he sell them for per head ? 

6. A baker paid $2500 for 480 barrels of fl®ur, and finding 
it damaired, sold it at a loss of 8 per cent. : how much did he 
sell it for per barrel ? 

7. A merchant bought 10 pieces of broadcloth, each piece 
containing 80 yards, for $1400, and retailed the whole at a 
profit of 20 per cent. : at what price did he sell it per yard ? 

8. A grocer bought 500 lbs. of butter for $75, and sold it at 
a loss of 7 per cent. : how mach did he get per pound ? 

9. A nierchant bought 12 hogsheads of molasses, at 25 cents 
per gallon : how must he sell it by the gallon in order to gain 
20 per cent. ; and what will be his profit ? 

10. A farmer raises 750 bushels of wheat, at an expense of 
$675 : iKtw-must he sell it per bushel, in order to make 18 per 
-'cnt.? 
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11. A provision raerchant bongbt 1500 barrels of pork, at 
$10.25 per barrel, and sold it at a loss of 9 per cent: : hovr 
much did he lose, and what did he get per barrel f 

12. An iDD-keeper bought 150 bushels of oats, at 25 cents a 
bosheL, and retail^ them at the rate of 12| cents a peck : what 
per cent^ and how much did be make on the oats ? 

13. A miller bought 500 bushels of wheat, at 75 cents per 
bushel: how much must he sell thd^ whole for in order to gain 
SU) per cent. ? 

14. A grocer bought 1630 pounds of tea, at 621 cents per 
pound, and sold it at 10 per cent loss : how much did he sell 
it at per pound ? 

15. A merchant bought a bak of calico prints containing 
750 yards and paid $75: how must he retail it per yard, 
in order to gain 20 per cent., and how much would be make 
on a yard ? 

16. A bookseller purchased 1000 geographies, at 84 cents 
apiece : how must he retail them to gain 20 per cent. ? 

17. A milliner bonght 1200 yards of ribbon, at 30 cents per 
yard : how must she sell it per yard to gain 50 per cent. ? 

18. A grocer bought 5000 lbs. of sugar for $350, and re- 
tailed it at 6 cents per pound : what per cent, loss did he 
Bustain ? 

19. A man pnrchased goods amounting to $1635: what per 
cent, profit must he gain, in order to make $350 ? 

20. A speculator bought 10000 acres of land for $12500, and 
afterwards sold it at 25 per cent, loss : for how much per acre 
did he seU it, and how much did he lose by the operation ? 

21. A grocer sold 116 bbls. of floor, at $6 J per barrel, and 
gained 12^ per cent: how most he have sold it to lose 12| per 
cent. ! 

22. A merchant sold a lot of cloth at $5.37^ a yard, and 
gained 15 per cent. : what per cent, woold he have gained or 
lost, if he bad sold it at $5.25 per yard ? 

23. Bought 516 yds. of linen, at 75 cents per yard, which 
shrank 1| per cent, in bleaching ; after keeping it 6'raonths it 
was sold on 6 months^ credit, at 20 per cent advance on a 
yard : what was it sold for per yard, and how much was made 
by the operation, allowing 7 per cent, interest on the money 
invested ? 
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DUTIES. 

271 • Duties, in commerce, are sums ofmonpy required by 
Government to be paid on imported or eieported goods. 

Duties are of two kinds, specific and ad valorem, 

A specific duty is a specified sum imposed on a yard, gallon, 
J)Ound, &c. 

An ad valorem duty is a certain percentage on the vahie or 
cost of goods. 

Osg. 1. The term ad valorem^ signifies aeeordivg to value, 

2. Duiies, both specific and ad valorem, are regulated by Government, and 
have varied at different times and in different countries. 

According to the present revenue laws, all duties in this country are levied on 
the ad valorem principle. 

272* Before duties are levied, in certain cavses deductions are 
made for Tare, Tret or Draft, Leakage, and Breakage. 

Tare is a deduction made from the weight of goods on ac- 
connt of the boxes, casks, or bags which contain them. 

The remainder, after deducting the tare, is sometimes called 
9uttle weight. 

Tare !s of three kinds, actual, customary, and average. 

^ctuiU tore is the exact weight of the boxes, casks, &c., and is ascertained by 
weighing them when em|>ty. 

Cuxtomarjf tare is an allowance for the supposed weight of boxes, casks, &e., 
and is established by custom. 

JIverage tare is the medium weight of boxes, casks, &Cm and Is determined by 
Weighing a few, and making the mzan weight of these the standard for the whole. 

Draft or tret is a deduction made from the weigfit of goods 
for waste or refuse matter. 

Leakage is an allowance for the waste of liquors contained 
in casks. 

Breakage is an allowance for the waste of liquoris contained 
in bottles. 

Obs. In buying and selling groceries In large quantities, allowances were for> 
inerly made for tare, draft, leakage, &c., similar to those in reckoning duties; but 
this practice has very generally fallen into disuse. 

I ■ — • 

Qdbst.'-271. What are duties In commerce? Of how many kinds are they? 
What are specific duties 7 Ad valorem duties ? JfoU. What is the meaning of 
the term ad valorem ? 373. What deductions are sometimes made before duties 
are imposed? What is tare? Draft or tret 1 Leakage? Breaka^«t 
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272«a. Method of finding the amount of Tare^ Tret, &c. 

1. The tare allowed in assessing dnties in this country and 
England, at the present time, is annual tare, and the anunuU is 
determined by weighing the goods when landed. 

JVote. — The amount of custewuirji aiid average tare, is found by moltiplytDg the 
nnmber of pounds per box by the number of boxes. 

2. Draft or tret is not so extensively allowed in levying dn- 
ties as tare. The present revenue laws of tnis oonntry do not 
recognize it The allowance formerly made on a box weighing 
1 cwt. gross (112 lbs.), was 1 lb. 

From 1 cwt. to S cwt. (234 lbs.), 3 lbs. 
*»' S cwL to 3 cwt. (336 lbs.), 3 lbs. 
**> 3 cwt. to 10 cwt (1120 lbs.). 4 lbs. 
<« 10 cwt. to 18 cwt (2016 Ib8.), 7 lbs. 
** 18 cwt. and upwards, 9 lbs. 

JV^C«.— In England, the allowance for draft or tret is 4 lbs. on 104 lbs. 

8. The amount of leakage is found by ganging the casks, and 
the actual deficienciee are deducted from the invoice before 
the duty is assessed. 

The amount of breakage is determined by examination, and 
tlie actual loss is deducted. 

Aute. — Formerly 2 per Cfnt was allowed for leakage on liquors contamed in 
easks ; 10 per cent, for breakage on porter, ale, and beer contained in bottles, and 
^ per cent on all other liquors. 

4. The net weight of merchandise is found by subtracting the 
amount of tare and draft or tret from the gross weight, 

5. The net measure of flaids is found by deducting the leakage 
and breakage from the whole quantity, 

Obs. In estimating allowances, when a fraction occurs, equal to a half panwim 
gallon, dec., ordure, it is considered a unit ; Uless than a half, it is disrrgarded, 

Ex. 1. What is the net weight of 4 casks of sugar, the 1st, 
weighing 2 cwt. 8 qrs. 21 lbs. ; the 2c!, weighing 3 cwt. 2 qrs. 
17 lbs. ; the 3d, 4 cwt. 3 qrs. 18 lbs. ; and the 4th, 3 cwt. 1 qr. 
15 lbs., allowing the former draft and 15 lbs. to a cask for tare ? 

Operation, 
8 lbs., gross weight 2 cwt. 3 qrs. 21 lbs. 
4 lbs., " " 3 cwt. 2 qrs. 17 lbs. 

4 lbs., " " 4 cwt. 3 qrs. 18 lbs. 

_41bs., " " 3 cwt. 1 qr. 15 lbs. 

Amt. of draft=15 lbs. > . Amt. 14 cwt. 3 qrs. 15 lbs. 

Tare, 15 lbs. x 4=60 lbs. ) =75 lbs., or, 2 qrs. 19 lbs. 

The net weight is 14 cwt. qrs. 24 lbs. 
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2. What is the net weight of 4 bales of cotton, one weigh- 
ing 561 lbs. gross, another 473 lbs., another 378 lbs., and the 
other 493 lbs. gross, the tare being 16 lbs. to a bale? 

8. What is the net weight of 12 hogsheads of tobacco, each 
"weighing 5 cwt., tare being 27 lbs. to a hogsliead ? 

4. What is the net weight of 21 bbls. of potash, each weigh- 
ing 34i lbs. gross, allo^^ing 17 lbs. tare per barrel? 

5. If the draft and tare are 6| lbs. per hundred, how much 
■will it be on 15 tons, 12 cwt. 2 qrs. 20 lbs. gross? 

6* What is the amount of draft and tare, at Tj lbs. per hun- 
dred, on 27 tons, 16 cwt. 3 qvB. 15 lbs.? 

7. What is the leakage on 41 hbds. and 45 gals., at 2 per 
cent. ? What is the net measure ? 

8. At 3 1 per cent., what is the leakage and net measure of 
64 casks of ale, which contain 35 gallons, 3 qts. apiece ? 

9. What is the breakage, at 10 per cent., on 423 bottles of 
porter ? What the net measure ? 

10. What is the breakage, at 5 per cent, on 65 baskets of 
wine containing 16 bottles apiece 1 What is the net measure ? 

Oase I. — Specific Duties, 

Ex. 1. What is the specific duty on 10 pipes of wine, at 16 
cents per gallon, reckoning the leakage at 2 per cent. ? 

Operation, 

The number of gallons, is 126 x 10, or . . 1260 gals. 

Leakage at 2 per cent., 1260 g^s. x .02, or . 25.2 gals. 

Net gallons on which the duty is to be paid, 1234.8 gals. 

Per cent, duty, (specific,) .... .15 

61740 
12348 



The amount of duty to be paid, is . . (185.220 

273« Hence, to compute specific duties on merchandise. 

First deduct the legal tare^ draft^ leahige^ or breakage^ from 
the given quantity of goods ; then multiply the remainder by 
the given duty per gallon^ pound^ yard^ &c.^ and the product 

vnll be the duty required, 

- — -- ■— 

/QussT.— S73. Whit is the rule for oomputing Bpeoifle datieat 
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2. What is the specific duty, at 2 cents per poand, on 12 
boxes of sugar, weighing 900 lbs. apiece, allowing 20 pounds 
per box for tare? 

s A i ^^^® ^^® ^® ^^^ pounds. 

• J And 2 per ct. on 10560 lbs. is $211.20. 
8. At S cents a pound, what is the duty on 25 casks of soda, 
each weighing 125 lbs., allowing 8 pounds on a cask for tare ? 

4. At 5 cents a pound, what is the specific duty on 75 boxes 
of raisins, weighing 60 lbs. apiece, allowing 6 pounds a box for 
draft? 

5. At 4 cents per pound, what is the specific duty on 110 
chests of cipnamon, each weighing 230 lbs., allowing 16 lbs. 
per chest for draft ? 

6. At 15 cents a pound, what is the specific duty on 300 
bags of indigo, each weighing 200 lbs., allowing 4 per cent, for 
tare? 

Case II. — Ad valorem Duties, 

7. What is the ad valorem duty, at 15 per cent., on an in- 
voice of calico prints, which cost $150 in LiverpooL 

Suggestion. — Ad valorem duties, we have seen, Operation, 

are levied on the cost of goods ; consequently, $150 

there are no deductions to be made in this case. ^^ 

We therefore multiply the invoice price by the 750 

given per cent., and the product $22.50 is the ^^Q 

duty required. Hence, $22.60 

274* To compute ad valorem duties on merchandise. 

Multiply the cost hy the specified or legal per cent.^ and 
the product will be the duty required, (Art. 225.) 

Obs. 1. An tii«otc« is a vritten statement of merchandise, with the price uf the 
trticles annexed. 

3. The Ihw reqidrea that the invoice shall be verified by the owner, or one of 
fhe owners of the goods, wares, or merchandise, certifying that the invoice an- 
;it'xed contains a true and faithful account of the actual costs thereof, and of all 
charges thereon, and no other different discount, bounty, or drawback, but such 
as has been actually allowed on the same ; which oaih shall be administered by 
a consul or commercial agent of the United States, or by some public officer duly 

QuBST.— 374. What is the rule for computing ad valorem duties t Obs. What 
fa an invoice? What does the law require respectiiAg the invoice of imported 
goodat 
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authorized to administer oaths In the country where the goods were purchased, 
and the same shall be duly certified by the said consul, &c. Fraud on the pari 
of the owners, or those who admiuit»ter the oath, ia ?iaited with a heavy 
penalty. — 1mw» of the United States. 

8. What IS the ad valorem duty, at 80 per cent., on a box of 
books invoiced at $250 ? 

9. What is the ad valorem duty, at 20 per cent., on a qnan* 
tity of Java coffee, which cost $356.12 ? 

10. What is the amount of ad valorem duty, at 25 per cent., 
on a quantity of Turkey carpeting, which cost $526.61 ? 

11. What is the duty on a quantity of bombazines, invoiced 
at $300.10, at 30 per cent. ? 

12. What is the duty on a quantity of beeswax, the invoice 
of which is $4:60.25, at 15 per cent. ? 

13. At 25 per cent., what is the duty on an invoice of 
bleached linens, amounting to $745.85? 

14. At 20 per cent., what is the duty on an invoice of jew- 
elry, amounting to $4250 ? 

15. What is the duty on a bale of goods, invoiced at $2500, 
at 40 per cent. ? 

16. What is the duty on an invoice of silks, amounting to 
$5650, at 30 per cent. ? 

17. What is the duty on a quantity of cutlery, invoiced at 
$4560, at 33 per cent. ? 

18. What is the duty on an invoice of broadcloths, which 
amounts to $8280, at 85 per cent. ? 

19. What is the duty on an invoice of wines, amctnnting to 
$10265, at 35 per cent. ? 

20. What is the duty on a quantity of cotton fabrics, in- 
voiced at $18637.50, at 33 per cent. ? 

21. What is the duty on a quantity of ready-made clothing, 
amounting to $5638.25, at 50 per cent. ? 

22. Imported 25264 lbs. of sugar costing 6j^ cts., per lb., and 
paid 12| per cent, duty ad valorem : what was the amount of 
duty? 

28. What is the duty on an invoice of silks amounting to 
£3256 sterling, at 27 per cent., allowing $4.84 to a pound 1 

24. What is the duty on an invoice of 650 yards of broad- 
cloths, which cost 16s. 6d. per yard, at 84 per cent, ad valorenii 
the value of a JB being as above ? 
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ASSESSMENT OF TAXES. 

275* A Tax U a 9um of money assessed on the person or 
property of a citizen by the governmentr for public purposes. 

Taxes artfof two kiiids> direct and indireeL A direct tax is 
one laid npon the property or income of a citizen ; an indireU 
tax is one Liid ou articles of consumption, for which this prop- 
erty is expended, as in duties, excise, &c. 

When a tax is assessed on property^ it is apportioned at a 
certain per cent, on the amount of real estate and pertonal 
property of each taxable iudiTidual. 

When assessed on the person, it is called ^poU-taXy and is 
apportioned equally among the citizens, without regard to 
property. 

Obs. I. Property is of tvo tinds. re«/ estate and pergmjul pmpertj. 

Reml estmU tksuoles po<iS«ss«oiis that are Jtxed or imwtavable ; as homes and 
landa. .au mtJur property ia called fenmmml ; as money, stocks, mortgagee, ships, 
fomltuie, carriagec, caiUe, took. Ice 

S. A poll-tax is aomeiimes called a capOaCiMi-tax. The term pM aigniiles the 
htmd of a person, or the person himaelL 

276* When a tax is to be assessed, the first step is to make 
an inventory of all the taxable property, bath personal and real, 
in the State, County, Corporation, or District, by which the tax 
is to be paid ; with the number of polls, and the property of 
every citizen who is to be taxed. 

Osa. By the number ofpolU is meant the number of Uxmble individuals^ which 
nsoally Includes every native or naturaliied freemmm over the age of 31, aitd under 
70 years. In some States it also includes the young men over the age of eigh- 
t«en years, who are subject to mUitary duty. 

Ex. 1. A certcun town is taxed $325. The town contains 
200 polls, which are assess^ 25 cents apiece ; and the whole 
amount of property, both real and personal, is valued at $13750. 
What per cent, is the tax, and how much is a man^s tax who 
pays for 1 poll, and whose property is valued at $850? 

QuKST.— 775. What is a tax 1 How many Itinds of taxes are there ? What is 
a direct tax? An iodirect laxl When aasesred upon property, how is a tax 
apporUonedl When assessed upon the persuii, how apporiit»ned, and what 
oalledl Obi, Of how many kinds is property? What does real estate de- 
note T What is personal property 1 870. When a tax is to be aasoaied, what Is 
iba flrit step t Ob§, What is meant by Uie number of poUa t 
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Operation, 

Tax on 200 polls, at 25 cents, eqaals, . . . $50.00 

Tax on polls deducted from whole tax, $325— $50=^ 275.00 

Tax on $1 is equal to $276-t-$1 8750=.02 or 2 per cent .02 

Tax on the man^s property $850 x .02 equals . . 17.00 

His poll-tax $.25 to be added to tax on property, . .25 

Therefore the man^s tax is, . . ' . . . $17.25 

277« Hence, to assess a State, Oounty, or other tax. 

1. MrBtfind the amount of tax on all the polU^ if any ^ at th$ 
giten rate^ and subtract this mm/rom the tphole tax toheae- 
MSied ; then divide the remainder by the whole amount of tax- 
able property in the State^ County^ dbe,^ and the quotient wiU 
he the per cent, or tax on 1 dollar, 

II. Multiply the amount of each man's property by the per 
cent, or taa on 1 dollar^ and the product will be the tax on hie 
property. 

Finally^ add each man^spoll tax to the tax on hie property^ 
and the amount wiU be his whole tax, 

278t Proof. — Add together the (axes of all the individuals 
in the State, County^ or District^ upon which the tax is levied^ 
and if the amount is equal to the whole tax assessed, the work is 
right, 

2. A certain parish is taxed $287.50 ; the whole property 
of the parish is valued at $8000 ; and there are 75 polls, which 
are Assessed 50 cents apiece. What per cent, is the tax ; and 
how much is a man^s tax who pays for 8 polls, and whose 
property is valued at $500 7 

j«. i2i per cent. 
^^' ( $14, whole tax. 
8. What amount of tax does a man living in the same 
parish pay, whose property is valued at $450, and pays for 2 
polls ? 

4. A ta± of $750 is assessed on a district to build a new 
school- house ; the property of the district is valued at $15000. 
What is tlie tax on a dollar ; and what is a man^s tax whose 
property is $1150? 

QuBtT.— Sn. What Is the nile for ■Btwring tunt? STB. WhMl s ti$ MB 
li mads out, iMm li its oomwUMM proved? 



858 



A68E88MXNX. 



[Sect. IX. 



5. What is B*s tax for erecting the Bame school-honse, 
whose property is $1630 ? 

6. A tax of $14752.50 is levied on a certain Coanty, Trhose 
property is valued at $562875, and which has a list of 5825 
polls, which are assessed at 60 cents apiece. What per cent, 
is the tax ; and what is the amount of O^s tax, who pays for 4 
polls, and has property valued at $5000 ? f^ 

7. What is D's tax, who, living in the same County, pays 
for 2 polls, and is worth $3500? 

8. What is G's tax, who pays for 5 polls, and is worth $15300! 

279« In making out a tax hill, having found the tax on 
$1, the operation will he greatly facilitated hy making a 
tahle, showing the amount of tax on any number of dollars 
from 1 to $10; then on 10, 20, 80, &c., to $100 ; then en 100, 
200, &c., to $1000. 

9. A tax of $3506.25 was levied on a corporation composed 
of 12 individuals, whose property was valued at $175000, and 
who were assessed for 25 polls, at 25 cents apiece. What was 
the tax on a dollar. Am. 2 cents on a dollar ? 

A(»(«.— Having fnond the tax on f1, we will make a table to aid aa in makinf 
out the tax bill of the corporalion. Since the tax on $1 is $.03, it is <ibvioa9 thai' 
muliiplyiii'g $.U2 by 3 will be the tax on $2 ; multiplying it by 3, will l)e the tax 
onf3,&e. 

TABLE. 



$1 pays 


$.02 


$10 pay 


$20 


$100 pay $2.00 


2 " 


.04 


20 " 


.40 


200 " 4.00 


. 8 ** 


.06 


80 " 


.60 


300 '* 6.00 


4 « 


.08 


40 " 


.80 


400 " ' 8.00 


5 " 


.10 


50 " 


1.00 


500 " 10.00 


6 " 


.12 


60 " 


1.20 


600 " 12.00 


7 " 


.14 


70 " 


1.40 


700 " 14.00 


8 " 


.16 


80 " 


1.60 


800 " 16.00 


9 " 


.18 


90 *^ 


1.80 


900 " 18.00 


10 " 


.20 


100 " 


2.00 


1000 " 20.00 



10. In the above assessment, what was A's tax, whose prop- 
erty was valued at $1256, and who pays for 8 polls ? 



QcBsT.— 279. When a tax biil is to be made oot for a whole town, distrfdy 
i(0.« what coone.do asseeio n uttuUljr takef 
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Operation. 

Sugge8tion,'-$l266 is composed of $1000 pay $20.00 

1000+200+50 + 6. Nov if we add the 200 '^ 4.00 

taxes paid on each of these sums to- 50 '* 1.00 

g^tber, the amount will be the tax paid 6 '^ .12 

on $1266. . : Spoils " ,76 

A^s tax therefore was $25.87. Amaimty $25.87 

11. What was B^s tax, who paid for 4 polls, and had property 
to the amouDt of $1461 ? 

12. O paid for 1 poll, and the valuation of his property was 
$5863. What was the amount of his tax ? 

18. D paid for 1 poll, and the valuation of his property was 
$7961. What was his tax ? • 

14. E paid for 2 polls, and his property was valued at 
$14236. What was his tax ? 

15. F paid for 2 polls, and his real estate was valued at 
$21000 ; his personal property at $4500. What was his tax 7 

16. G's property was valued at $20250, and he paid for 1 
poll What was his tax ? 

17. H paid for 2 polls, and the valuation of his estate was 
$15360. What was his tax ? 

18. J's property was valued at $33000, and he paid for 4 
polls. What was his tax ? 

19. X paid for 1 poll, an^ his property was valued at 
$15013. What was his tax ? 

20. L paid for 3 polls, and his property was valued at 
$4500. What was his tax t 

21. M paid for 1 poll, and the valuation of his property was 
$80600. What was his tax ? 

22. The Legislature levied a tax of $5312.50 upon a certain 
town, having an inventory of $450000, and 1550 polls, which 
were assessed at $1| apiece: what was the tax on a dollar; 
and what was A^s tax, who had $1149 real estate, $1376 per- 
sonal property, and paid fbr 3 polls ? 

23. Wiiat was B^s tax, who had $2175 real estate, $960 per- 
sonal property, and paid for 1 poll ? 

24. 0*a personal property was $1318, his real estate $120&| 
and he paid for 2 polls : what was his tax ? 

25. D paid for 2 polls, his real estate was $1538, and bli 
personal property $1681 : what was his tax? 
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SECTION X. 

PROPERTIES OF NUMBERS .♦ 

280* By the term pr&pertiea of numbers, is meant those 
properties or elementB which are inherent and inseparable 
from them. The following are some of the more prominent : 

Pbop. 1. The snm of any tu>o or mare even numbers, is an 
even number. 

2. The difference of any tioo even numbers, is an even 
number. 

8. The snm or difference of tu>o odd numbers, is even ; but 
the sum of three odd numbers, is odd. 

4. The sum of any even number of odd numbers, is even; 
but the sum of any odd numl)er of odd numbers, is odd. 

5. The sum, or difference, of an even and an odd number, is 
an odd number. 

6. The product of an even and an odd number, or of two even 
numbers, is even. 

7. If an even number be divisible by an odd number, the 
qvotient is an even number. 

8. The product of any number of factors, is even^ if any one 
of them be even. 

9. An odd number cannot be divided by an even number 
without a remainder. 

10. The product of any tv}o or more odd numbers, is an odd 
number. 

n. If an odd number divides an even number, it will also 
divide the half of it. 

12. If an even number is divisible by an odd number, it will 
also bf divisible by double that number. 

18. The product of any two numbers is the eame, whichever 
of tlie two numbers is the multiplier. (Art. 47.) 

14. The le€ut divisor of every cumber, is a prime number. 

QuBST.— 380. What it meant by prop«rtiM of numberaT What It tiM 
ilvbor of every nnaberf 

* Badow oo tbe Theory of Ntunben ; Also, BonoTeBalltt'B ArltloBetlo. 
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15. Any Dumber expressed by the decimal notation, divided 
by 9, will leave the same remainder sa the sum of its Jigures or 
digits divided by 9. The same property belongs to the num- 
ber 8, and to no other number. Thus, if 236 is divided by 9, 
the remainder is 2 ; so, if the sum of its digits, 2+8 + 6=11, 
U divided by 9, the remainder is also 2. 

JV^t«.— Upon tbis propertj of the number 9, b based a ooovenient method of 
proving mullipiicalioa and division. 

281 1 To oast the 9s out of a number, begin at the left 
hand, add the digits together, and as soon as the sum is 9 
or over, drop the 9, and add the remainder to the next digit, 
and so on. For example, to cast the 9s out of 8626557, we 
proceed thus : 8 and 6 are 14; drop the 9, and add the 5 to. 
the next figure. 5 and 2 are 7 and 6 are 13 ; drop the 9, and 
add the 4 to the next figure. 4 and 5 are 9 ; drop the 9 as 
above. 5 and 7 are 12 ; dropping the 9, the remainder is 8. 

Ob«. When the svm is over 9, we may simply add its digits together, and pro- 
eeed to ihe next flxiire. Thus, 8 and 6 are 14 ; now adding its digits, 1 and 4 are 
& luid 2 are 7and 6 are 13. Adding Uie diglta in ibis sum, 1 and 3 are 4, pro- 
eeed to ibe next figure, &c. 

PROOF OF MULTIPLICATION BY CASTING OUT THE 

NINES. 

282« First^ cast the 9s out of the multiplicand and multi' 
plier; multiply their remainders together^ and cast the 9s out 
of their product^ and set down the excess; then cast the 9s out 
of the answer obtained, and if this excess he the same as that 
obtained from the multiplier and multiplicand^ the work may 
he considered right. 

What is the product of 565 multiplied by 856 ? 
Operation. Proof 

565 The excess of 9s in the multiplicand is 7. 
85 6 " " 9s. " multiplier 18 6. 

8890 7 X 5=85 ; and the excess of 9s Is 8. 
2826 
1695 



Prod. 201140 The excess of 9s in the Ans. is also 8. 



QuBST.— 982. How la multipUoatiOB proved \n cuftk^i Q>i)k^ONb^\ 
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PROOF OP DIVISION BY CASTING OUT THE NINES. 

283« First^ east the 9s cut of the divisor and quotient, and 
multiply the remainders together ; to the product add the re- 
mainder , if any, after division ; cast the 9« out of this sum, and 
set down the excess; finally, cast the 9« out of the dividend, and 
{f the excess is the same jos that obtained from the divisor and 
quotient, the toorh may he considered right, 

AXIOMS. 

281 • In mathematics, there are certain propositions whose 
truth is 60 evident at sight, that no process of reasoning can 
make it plainer. These propositions are called axioms. Hence, 

An aaiom is a self-evident proposition. 

1. Qaantities which are equal to th^same quantity^ are equal 
to each other. 

2. If the same or equal quantities are added to equal quanti- 
ties, the sums will be equal. 

3. If the same or equal quantities are subtracted from equals, 
the remainders will be equal. 

4. If the same or equal quantities are added to unequaHs, the 
fums will be unequal. 

5. If the same or equal quantities are subtracted from i/n- 
equals, the remainders will be unequal. 

6. If equal quantities are multiplied by the same or equal 
quantities, the products will be equal. 

7. If equal quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quantity is both added to and subtracted from 
another, the value of the latter will not be altered. 

9. If a quantity is both multiplied and divided by the same 
or an equal quantity, its value will not be altered. 

10. The whole of a quantity is greater than a part, 

11. The whole of a quantity is equal to the sum of allits parts. 

Ob8. The term quantity^ Bignifies anything which can be multiplied, dividedt 
or measured. Thus, numbers, yards, bushels^ weighty time, &C., are oU led quantiliea. 



QuKBT.— 383. How is division proved by casting out Ihe 9b 1 384. What is an 
■xiumi What is the first axiom? The Second? Third ¥ Fourth V Fifth? 
Sixth? Seventh? Eighth? Ninth? Tenth? Eleventh? Obs, What is meant hy 
quMDtUy f 
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GENERAL PRINCIPLES AND PR0BLEK3. 

286« When the sum of two numbers and one of the num- 
bers are given, to find the otiier number. 

Frcm the mim mbtraet the given number^ and the remainder 
will he the other number, 

£z. 1. The sum of two numbers is 25, and one of them Ib 
10 : what is the other number ? 

Solution, 26—10=15, the other number. (Art 40.) 

Pboof. 15+10=25, the given sum. (Art 284. Az. 11.) 

2. A and B together own 36 cows, 9 of which belong to A : 
how many does B own ? 

8. Two farmers bought 300 acres of land together, and one 
of them took 115 acres : how many acres had the other ? 

287* When the difference and the greater of two >iiumber8 
are given, to find the lees, 

Svhtraet the difference from the greater^ and the remainder 
fsill he the less number^ 

4. The greater of two numbers is 37, and the difference be- 
tween them is 10 r what is the less number? 

Solution, 37—10=27, the less number. (Art. 40.) 

Peoop. 27+10=37, the greater number. (Art 40. Obs.) 

5. A bad 48 dollars in his pocket, whjch was 12 dollam 
inore than B had : how many dollars had B ? 

6. D had 450 sheep, which was 63 more than E had : how 
many had £ ? 

289« When the difference and the less of two numbers are 
given, to find the greater. 

Add the'differenee to the less number^ and the sum will he the 
greater, (Art. 40. Obs.) 



QoBaTw— 9B8. When the inin of two numbers and one of them are given^ how !■ 
the other rouiKlf 287. When the difference and the greater of two numbore are 
giyen, how Is the leas found f 289. When the differeiu^o tj^d \JhA Vma ^1 V«^ 
uuabwB ar9 i^vm, bow iM the greaiM found 1 
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7. The difference between two nnnibere is 5, and the less 
number H 15 : what is the greater namber. Ans. 20. 

6. A is 16 years old, and B is 8 years older than A : how 
old isBt 

9. The number of male inhabitants in a certain town, is 936 ; 
and the number of females exceeds the namber of males by 
116 : how many females does the town contain ? 

2M« IHien the mm and difference of two nnmbers are 
given, to find the nwnben. 

jpVom the turn euhtraet the differenee, and half the remainder 
will he the emaller number. 

To the emaller number add the given difference^ and the eum 
will he the larger number, 

10. The snra of two nnmb«Mrs is 85, and their difference is 
11 : what are the nnmbers t Ans, 12 and 23. 

11. The sam of tlie ages of 2 boys is 25 years, and the dif- 
ference between them is 5 years : what are their ages ? 

12. A man bought a chest of tea and a hogshead of molasses 
for $63 ; the tea cost $9 more tlian the molasses : what was 
tJ)e price of each t 

291 • Wlien the product of two numbers and one of the nnm- 
bers are given, to find the otJ^er number. 

Divide the product by the given number^ and the quotient 
will be the number required, (Art. 77.a.) 

18. The product of two numbers is 84, and one of the nnra^ 
hers is 7: what is the other number? Ans. 12. 

14. The product of A and B^s ages is 120 years, and A's age 
is 12 years : how old is B ? 

15. A certain field contains 160 square rods, and the length 
of the field is 20 rods : what is its breadth ? 

A*9t«.— The area of a field to found by multiplying its len/rth and hreadik to- 
gether. (Art. 153. GIm. 3.) Hence the given area may be considered as a jm^ 
4ueU 



QuBiT.— 090. When the sam and difTerenee of two nnmbers are glTon, how 
are the numbers found ? S9I. When the product of two Buabers and one of 
tbem are giveo, bow is the other fuundl 



V 
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293* "Wlien the divuar and the quotient are giren, to find 
the dividend. 

Multiply the given divisor and the quotient together^ and the 
product will be the dividend, (Art. 72.) 

16. If a certain divisor is 9, and the quotient is 12, what is 
the dividend? An», 108. 

17. A man having 11 children, gave them $75 apiece *. how 
many dollars did he give them all ? 

18. A farmer divided a quantity of apples among 90 hoys, 
giving each boy 15 apples : how many did he give them all ? 

293« When the dividend and quotient are given, to find the- 
divisor. 

Divide the dividend hy the given quotient^ and the quotient 
thus obtained will be the divisor required. (Art. 72. Obs. 2.) 

19. A certain dividend is 180, and the quotient is 10 : what 
is the divisor? Ans, 18. 

20. A gentleman divided $120 equally among a company of 
sailors, giving them $10 apiece: how many sailors were there 
in the company ? 

21. A farmer having 600 sheep, divided them into flocks 
of 75 each : how many flocks had he ? 

291* When the product of three numbers and two of the 
numbers are given, to find the other number. • 

Divide the given product by the product of the two given num" 
hr$j and the quotient will be the other number, 

22. Tliere are three numbers whose product is 60 ; one of 
tliem is 8, and another 5: it is required to find the other 
number; Ans. 4. 

28. The product of A, B, and O's ages, is 210 years; the 
age of A is 5 years, and that of B is 6 years : what is the age 
ofO? 

24. The prodqct of three boys' marbles, is 1728 ; two of 
them have a dozen apiece : how many has the other? 

. Qfkst.— -SOS. When the divinor trnd quotient are given, how Is the dividend 
found ? S93. When Uie dividend and quntietit nro given, how is the divisor 
found ? S94. When the product of duree numbera and two of them are giveu, huw 
la the other fuuudi 
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SECTIOJJ XL 

ANALYSIS. 

Art. 295* Basiness men have a method of solving practical 
^estiobs, which is frequently shorter and more escpeditiouB 
than that of arithmeticians fresh from the schools. If asked 
by what rule they perform them, their reply is, " they do them 
in tJieir head^'*'' or by the " no rule method.'''^ 

Their method consists in Analysis^ and may, with propriety, 
be called the Common Sense Bule. 

295«a. The term analysis, in its general sense, signifies the 
resolving of a componnd body into its elements. 

The analysis of a number is the resolving of it into Mb factors^ 

The analysis of a question or problem^ is the resolving of it 
into its several conditions or parts. 

An analytic solution is tlie process of finding the answer to 
a question or problem, by tracing the relation of its parts to 
each other; or by reasoning from a given number or part 
to one^ then from one to the nunU^er or part required, according 
to the conditions of tiie question. 

Obs. In the preceding sections, the student has become acquainted with the 
methiid of analyzing particular examples and eomhinatione of numbers, and 
thence deducing general prineiptee and rules. But analysis may be applied with 
advantage not only tt» the development of mathentatical truths^ but also to ttm 
M/tttMB of iarge claaaei of problem i both in arithmetic and practical life 

MENTAL EXEB0I8ES. 

Ex. 1. If 8 barrels of flour cost $40, how mnch will 5 bar- 
rels cost ? 

Analysis. — 1 is 1 eighth of 8 : therefore 1 barrel will cost 1 
eighth as much as 8 barrels ; and 1 eighth of $40 is $5. l^ow 
if 1 barrel costs $5, 5 barrels will cost 5 tim^s as much ; and 

QuKST. — ^305. What is inid oflhe method by which business men polve prac- 
tical questions ? In what does their method consist? What may it with pro- 
priety be called ? %)5.a. What is the meaning ol' tlie term analysis? What la 
meant by the amUysis of a numi>er? The Hualysis of a quastian or pioblem') 
What is an analytic tolatioaf Obs. To what majr analysis be advantageoual/ 
mUiplsdf 
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6 times $5 are $25. Therefore, if 8 barrels of ftonr cost $40, 
6 barrels will cost $25. 

Or, we may reason thus : 5 barrels are | of 8 barrels ; there^ 
fore 5 barrels will cost | of $40. Now 1 eighth or $40 is $5. 
and 5 eighths is 5 times $5, which is $25. 

2. If 7 lbs. of tea cost 42 shillings, what will 10 lbs. cost? 
8. If 9 sheep are worth $27, how much are 15 sheep worth? 

4. If 10 barrels of floor cost $60, what will 12 barrels cost ? 

5. Suppose 80 gallons of molasses cost $15, how many dol- 
lars will 7 gallons cost ? 

6. If a man earns 54 shillings in 6 days, how much can he 
earn in 15 days ? 

7. If 12 men can bnild 48 rods of wall in a day, how many 
rods can 20 men bnild in the same time? 

8. A gentleman divided 90 shillings equally among 15 beg- 
gars : how many shillings did 7 of them receive ? 

9. Suppose 75 lbs. of butter last a family of boarders 25 
days, how many pounds will supply them for 12 days ? 

10. If 7 yards of cloth cost $30, how much will 9 yds. cost? 

11. If 10 bbls. of beef cost $72, how much will 8 bbls. cost? 

12. If 7 acres of land cost $50, what will 12 acres cost? 
18. A farmer bought an ox-cart, and paid $15 down, which 

was y^if of the price of it : what was the price of the cart ; and 
Low much did he owe for it ? 

Analysis. — ^The question is simply this : 15 is y'^ of what 
number ? If 15 is y^^, -jV is 7 of 15, which is 5. Now if 5 \9 
1 tenth, 10 tenths is 10 times 5, which is 50. Therefore 
the price of the cart was $50 ; and the sum he owed was 
$50-$16, which is $85. 

JfoU.— In solving examples of this kind, tbe learner is often perplexed in find- 
ing the value of y^^ &c This difficulty arises from supposing that if i^ of a 

certain nnmber is 15, -^ of it must be y^ of 15. This mistalce vill be easily 
avoided by substituting in his mind the wurd parts for the given denominator. 

Thus, if 3 parts cost $15, 1 part will cost ^ of $15, which is $5. But this pari 
is a tenth. Mow if 1 tenth cost $5, then 10 tenths will cost 10 times as much. 

14. A man bought a yoke of oxen, and paid $56 cash down, 
which was J of the price of them : what did tliey cost? 

15. A merchant bought a quantity of wood and paid $45 in 
goods, which was ^ of the whole post : how much did he pay 
for the wood 1 
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16. The crew of a whale ship having been oat 24 months, 
found they had consumed i^ of their provisions : how many 
months* provisions had they wlien they embarked ; and how 
much longer would their provisions last? 

17. How many times 7 in f of 85 ? 

AnalyiU. — \ of 85 is 7, and | is 4 times 7, which is 2d^ 
ITow 7 is contained in 28, 4 times. Therefore 7 is contained 
in I of 85, /<mr times. 

18. How many times 6 in } of 45 f 

19. How many times 10 in } ef 60 1 

20. How many times 12 in f of 84 ? 

21. 4 of 42 are how many times 6? 

22. 2 of 40 are how many times 5 7 ;^ 

23. -j^ of 80 are how many times 12 ? 

24. I of 48 are how many times 4? 

25. } of 64 are how many times 7 ? 

26. r9^ of 100 are how many times 12 ? 

27. ^ of 110 are how many times 8? 

28. I of 180 are how many times 10 ? 
^ 29. -j\ of 84 are how many times 9 ? 

80. How many yards of cloth, at $7 per yard, can be bought 
for J of $541 

81. How many barrels of flour, at $5 per barrel, can be 
bought for ; of $60 ? 

82. A man had $64 in his pocket, and paid f of it for 10 
barrels of flour : how much was that per barrel ? 

88. 40 is I of how many times 6 f 

Analyiu. — Since 40 is |, 7 is | of 40, which is 8 ; and { is 
times 8, or 72. Now 6 is contained in 72, 12 times. There- 
fore 40 is j of 12 times 6. 

84. 66 is } of how many times 7 ? 

85. 81 is -fff of how many times 80 f 
86v 72 is 1^ of how many times 91 

87. 96 is } of how many times 12? 

88. 64 is y\ of how many times 20? 

89. 54 is i of how many times 24 ? 
40. 108 is ^ of how many times 12 f 
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41. Frank sold 10 peaches, which was f of all he had : he 
then divided the remaiuder equally among ^ ooiupanions : 
bow many did they receive apiece ? 

42. Lincoln spent 60 cents for a book, which was f| of his 
money; the remainder he laid out for orabges, at 4 cents 
apiece : how many oranges did he buy ? 

43. A man paid away $35, which was f of all he had ; he 
then laid out the rest in cloth at $2 per yard : how many yards 
jiid he obtain 7 ^ 

44. A tiarmer bought a quantity of goods, and paid $20 down, 
which was § of the bill : how many cords of wood, at $3 per 
cord, will it take to pay the balance ? 

45. 60 is ^ of how many times the product of 2 x 8 7 

46. I of 27 is J of what number ? 

Analytis, — J of 27 is 9. And if 9 is f of a certain number, 
\ of that number is 8 ; and } is 4 times 8, which is 12. There- 
fore f of 27 is I of 12. 

47. f*ff of 80 is ? of what nuraljer t 

48. \ of 40 is 5 of what number ? 

49. f of 85 is f^ of what number 1 

50. } of 54 is -fj of what number ? 

51. I of 80 is \l of how many times 8 7 

Analifsu,^\ of 30 is 6, and | is 4 times 6, or 24. Now, if 24 is 
•f f of a certain number, -j^ of that number is ^^ of 24, which is 
2, and |S or the whole number is 10 times 2, or 20. But 8 is con* 
taiued in 20, 2^ times. Therefore, ^ of 80 is J2 of 2^ times 8. 

52. I of 48 is \\ of how many times 7 ? 
58. { of 86 is i-*2 of how many times 10? 
64. I of 45 is ^^ of how many times 9 ? 

55. 1| of 56 is /jf of how many times 12 f 

56. } of 80 is f of how many eighths of 40 f 

Analysis, — | of 80 is 5, and ^ is 4 times 5, or 20. Now, as 
20 is ^ of a number, ^ of that number is | of 20, which is 4, 
and { or the whole is 7 times 4, or 28. Again, { of 40 is 5, and 
5 is in 28, 5 J times. Therefore, | of 80 b f of 5| eighths of 40. 

57. f of 24 is I of how many seventiis of 28 ? 

58. { of 86 is ^ of how many sixtiis of 42 1 

59. I of 48 is } of how many teuths of 601 

60. } of 54 is ^ of how many nimhs of 81 f 
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EXERCISES FOB THE SLATS. 

296fl Ko specific directions can be given for solving exam- 
ples by analyBts. None in fact, are requisite. The judgment^ 
from the conditions of the qnestion, will wggeBt the process. 

It may however be remarked that, in general, we reason 
from the given number to 1, then from 1 to the number re- 
guired, 

Ob«. In reciting the following examples, the pupil should analyse each of theB^ 
and give IIm raasun lor every stej), as iu the preoMling mental eaerciaes. 

Ex. 1. If 40 barrels of beef cost $320, how much will 62 
barrels cost ? 

Analytic Solution. — Since 40 bbls. First Method. 

oost $320, 1 bbl. will cost fV of $320, $40 )$320, cost of 40 bbls. 
or $8. Now if 1 bbl. cost $8, 52 $8 "" 1 bbL 

bbls. will cost 52 times as much, or 52 

$416. Therefore, if 40 bbls. of beef $416 ** 52 bbls. 

cost $320, 52 bbls. will cost $416. 

Or, thus : 62 bbls. are |J of 40 bbls. ; Second Method, 
therefore 62 bbls. will cost |g of $320 ; and $820 x |;=$416. 
a of $320=$416. (Arts. 132, 133.) 

Oas. 1. Other solations of this example might be given; bat oar present ob- 
ject is to show how this and similar examples may be solved by aoalysis. Thm 
former nieihod is the simplest, ihuugh not so short as the latter, li contains 
two steiw: 

Firbt, we divide the price of 40 bbls. (1990) into 40 eqaol parts, to find th» 
Talue of one part, or the cost of 1 bU., which is $8. 

Secondy we malti|ly the price of 1 bbl. (9?) by 52, the namber of barrela» 
whose cost is required, and the product is the answer sought. 

9. This, and simihir questions, are usoally placed under Simple Proportion, of 
Ihe ** Rule of Three ;** but business men almost Invariably solve them by atui/ysis. 

2. If 30 COWS cost $360.90, how much will 47 cows oost, at 
the same rate ? 

8. If 25 barrels of apples oost $15, how much will 87 bar* 
rels oost f 

4. If 15 hogsheads of molasses cost $450, how much will 21 
hogsheads cost 1 * 

QrasT.— 996. Can any particular rulM be given tor solvlog queBtkms by analr 
ysis > How then wUl you know how U> proceed t 
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6. If 81 yards of doth cost $127, how mnch will 89 yards 
cost? 

6. If 55 tons of hay cost $660, what will 17 tons come to? 

7. An agent paid $159 for 530 pounds of wool: how much 
was that per 100? 

8. A man hought 30 cords of wood for $76.80: how much 
xnust he pay for 65 cords ? 

9. A gentleman hought 85 yards of carpeting for $106.25: 
how mnch would 88 yards cost? 

10. A drover 'hought 850" sheep for $525 : how much would 
65 cost, at the same rate? 

11. If 12 1 pounds of coffee cost $1.25, how much will 45 
pounds cost? 

12. If 16i hushels of com are worth $8, how much are 25 
hushels worth ? 

13. Paid $20 for 60 pounds of tea: how much would 12} 
pounds cost, at the same rate ? 

14. Bought 41 yards of flannel for $16.40 : how much would 
8 J yards cost? 

15. Bought 18 pounds of ginger for $4.50: how mnch will 
10 J pounds cost? 

16. If a stage goes 84 miles in 12 hours, how far will it go 
in 15J hours? 

17. If 16 horses eat 72 hushels of oats in a week, how many 
bushels will 25 horses eat in the same time ? 

18. If a railroad car runs 120 miles in 5 hours, how far will 
it run in 12 J hours ? 

19. If a steamboat goes 180 miles in 12 boors, how £sr will 
it go in 5 J hours ? 

20. If 4 men can do a job of wor]( in 48 days, how long will 
it take 24 men to do it ? 

Analyna. — Since the job requires 4 men 48 Operation, 

days, it will evidently require 1 man 4 times 48 48 days, 

days, or 192 days. Again, if it requires 1 man 4 

192 days, it will require 24 men ^V part of 192 24)192 days, 

days, which is 8 days. Therefore, if 4 men can ^rjj."8 days. 
do the job in 48 days, 24 men can do it in 8 days. 

21. If 18 men eat a barrel of flour in 72 days, how long will 
it last 27 men? 



272 ANALYSIS. [Sbot. XL 

23. If a giTen quantity of corn lasts 90 hones 96 days, how 
long will the same quantity last 45 liorses ? 

23. If 36 men can build a hoase in 180 days, how long will 
it take 120 men to build it ? 

24. If 100 barrels of pork last a crew of 20 men 45 months, 
how long will it last a crew of 28 men ? 

25. If 4 stacks of bay will keep 60 cattle 120 days, how long 
^ill they keep 25 cattle ? 

26. If I of a bushel of wheat cost 80 cents, what will ] of a 
bushel cost? 

27. If { of a ton of hay cost $7, what will } of a ton cost 7 

28. If } of a pound of imperial tea cost 27 cents, how much 
Will } of a pound cost? 

29. If f of a ton of coal cost |2.61, how much will f of a 
ton cost ? 

80. If I of a yard of sUk cost 11 shillings, how much wil/ \ 
of a yard cost ? 

Analym, — Since f of a yard cost lis. Operation, 

i yard will cost ^ of lis. or 5|s., and } 2)1 Is. cost | y. 

will cost 8 times as much, which is 16|8. ~5|s. ^^ ^ y. 

Again, if 1 yard costs 16^., | yard will _8 

cost { of 164s. or 2^R., and } will cost 6)16 Js. " 1 y. 

7 times as much, which is 14|^s. There- 2|^. ^^ \ y. 

fore, if I of a yard of silk cost lis., J of - _7 
a yard will cost 14j\s. Ans, 14y\s. " } y. 

81. If f of a cord of wood cost $1.80, how much will f of a 
X>rd cost ? 

82. If f of a yard of broadcloth cost 14 shillings, how much 
will i ofa yard cost ? 

SS, A man bought J of an acre of land for $56, and after* 
wards sold } of an acre at cost : how much did he receive 
for it? 

84. A grocer bought 7 barrels of vinegar for $28, and sold 
} of a barrel at cost: how much did it come to ? 

85. A grocer bought a firkin of butter containing 56 lbs. for 
$11.20, and sold | of it for $8}: how much did he get a poand? 

86. If 6| bushels of peas are worth $5.50, how macii are 20| 
bushels worth ? 
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87. If a man pays $47 for bnilding ^%\ rods of ornamental 
fence, how mach would it cost him to build 42f rods f 

38. A farmer paid $45.42 for making 36 J rods of stone wall : 
how much will it cost him to make 60y^^ rods ? 

39« A man paid -^ of a dollar for 4 pounds of veal : how 
much would a quarter of veal cost, whicii weighs 20 pounds 1 

40. If 5 pounds of batter cost 4f shillings, how much will 
42 pounds cost? 

Suggeiti(m,—^^%,-=^^-%, (Art. 122.) Therefore 1 pound will 
cost ^. ; and 42 lbs. will cost 42 times as much, or 863. Am^ 

41. If 20 lbs. of cheese cost $8 J, how much will 168 pounds 
eost? 

42. If 80 yards of cotton cost $4|, how much will a piece 
containing It) yards cost ? 

43. If fV of a cord of wood costs | of a dollar, how much 
will I of a cord cost ? 

Analysis. — Since ,•% of a cord cost $i-!-6 =$^, cost -j^ c, 

$1, ^ will cost $J ; and || or 1 cord $\ x 12=-V-, " 1 c 

will cost $V-. Again, if 1 cord cost. $ V-^4: =$J, " J c. 

$Y» t of a cor'i w»^l cost $J ; and f $| x3 =$|, " J c 

will cost I, or $1J. Therefore, if $S=$1J. A718. 

^ cord of wood cost $?, | of a cord, Or,$|-s-f*5=$JJ,costlo. 

at the same rate, will cost $1|. ${} x |=$|K,or$li« 

44. If f of a yard of cloth cost £?, how much will J of a 
yard cost 9 

45. If ^^ of a ship cost $16000, how much is | of her 
worth? 

46. A man bought a quantity of land, and sold ^^ of an acre 
for $63, which was only J of the cost: how much did he give 
per acre ? 

47. If 7 J yards of satinet cost $9|, how much will 18 J yards 
cost? 

48. A ship's company of 80 men have 4500 pounds of flour : 
how long will it last them, allowing each man 2^ lbs. per day ? 

49. Uow long will 56700 j)oands of meat last a garrison of 
756 soldiers, allowing each man f lb. per day? 

60. How long will the same quantity of meat last the same 
garrison, allowing 1^ lb. apiece per day ? 
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61, A merehant sold 22 yards of mlk, at 7 shiHings per yard, 
and took his pay in wheat, at 11 shillings per bushel : how 
many bushels did it take ? 

Snggation. — ^We first find the eoet of tbe silk. Operation^ 

which is 154s. The next step is to find how 7s. 

many bushels of wheat it will take to pay this 23 ' 

154s. . Now as the wheat is lis. a bushel, it will 11)1 548, 

evidently take as many boshels as lis. are con- AnilTi bn. 
tained times in 154s., which is 14. Therefore it 
will take 14 ba. of wheat, at lis. per ba., to pay for 22 yda. 
of silk, at 7s. per yard. 

297fl The last and similar examples are sometimes plac^ 
under a mle called Barter. 

Barter signifies an exchange of articles of commerce, at 
prices agreed npon by the parties. 

Ob« Such examples are ao easily sol red by Amalyaity Goat a jpeojfe raU fior 
Ihem is umneeessary. 

52. A shoemaker sold 64 pair of boots at 32s. 6d. a pair, 
and took his pay in com at Ss. 4d. per bushel : how many 
bushels did he receive ? 

53. A man bonght 50 pounds of sngar at 12| cents a pound, 
and was to pay for it iu wood at $3.12^ per cord: how many 
cords did it take ? 

54. How many pair of hose, at 39. 9d. a pair, wiU it take to 
pay for 135 pounds of tea at 6s. 4d. a pound ? 

55. How many pounds of butter at 17^ cents a pound, muefc 
be given in exchange for 186 yards of calico at 18 J cents per 
yard? ' 

56. How many pounds of tobacco at 16| cents a pound, must 
be given iq exchange for 256 pounds of sugar at 6| cents a 
pound I 

57. A farmer bought 325 sheep at $2| apiece, and paid for 
them in hay at $10| per ton : how many tons did it take ? 

58. A man bought a hogshead of molasses worth 87^ cents 
per gallon, and gave 331^ pounds of cheese in exchange : how 
much was the cheese a pound ? 



QuKST.— S97. What is meant by Barter? Obs, Is a speeiflc rule neeaasary ftv 
$ucii openUioas 1 
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69. Bought 74 bnshels of salt at 4^ cents per bnsbel, and 
paid in oats at | of a dollar per bushel : how many oats 
did it require ? 

60. A bookseller exchanges 400 dictionaries worth 87^ cents 
apiece, for 700 grammars : how much did the grammars cost 



61. How many yards of silk worth $lj per yard, will pay 
for 249 J yards of cloth worth $5| per yard ? 

62. Bought 19 cwt. 2 qrs. 15 lbs. of sugar at $9^ per hun- 
dred, and paid for it in butter at 7^ cents a pound : how much 
butter did it take ? 

63. Bought 263 yds. 3 qrs. ot satinet at $1 J per yard, and 
paid for it in cheese at $9^ per hundred : how much cheese 
did it take? 

64. Bought 125 hhds. 22 gals. 3 qts. of molasses at 37 J 
cents per gallon, and paid for it in wool at 62^ cents a pound : 
how much wool did it take 7 

65. Bought .778125 ton of indigo at $4^ a pound : hoW 
much cloth at $5} per yard will pay for it? 

66. Bought .45683 acre of land at $} per square foot : how 
many cords of wood did it require at $3| per cord to pay for it? 

67. How many barrels of flour at $6J per barrel, must be 
given in exchange for 45 tons, 15 cwt. 20 lbs. of coal, at $7J 
per ton ? 

68. A goldsmith sold a tankard for £12, 8s., which was 5s. 
4d. per ounce, and agreed to take as many yards of silk as 
there were ounces in the tankard : how many yards did he 
receive ? 

69. Bought 432 sheep at $2} apiece, for which I paid 144 
barrels of flour : what was the flour per barrel ? 

70. If 15 yards of domestic flannel are worth 26 yards of 
muslin, how many yards of flannel are worth 15 yards of 
jauslin ? 

71. A market-woman bought 10 dozen cranages at the rate 
of 3 for 4 cents, and then exchanged them for eggs at the 
rate of 4 for 5 cents : how many eggs did she receive? 

72. If 15 lbs. of pepper are worth 25 lbs. of ginger, how 
many pounds of ginger must be given for 195 lbs. of pepper ? 

73. If 11 boys can earn as much as 5 men, how many boys 
-San earn as much as 145 men? 
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74. How nradi eotton at f7^ per hondred, must be givoi 
§at 175 tons, 10 cvt. 15 lbs. <tf floor, at $2.25 per bondred! 

75. How moch wiep at 10} oeotB a pound, mnst be givea 
lor 17 cwt. 10} Iba. of potasb at 6j cents a pound! 

76. Tbree men. A, B, and C join in an adventDre; A puts 
in $200; B, $300; and G, $100; and they gain $72: bow much 
ii eaeb man's share of the gain f 

AnahftU— The whole som ioTested b $200 +$300 +$400=: 
$900. Now, since $900 gain $72, $1 wiU gain ^iv of $72 ; and 
$72-s-900=$.08. Again, 

If $1 gains 8c^ $200 will gam $200 x .08=$16, A's share. 
** 1 •* 300 « 300x.08= 24^B's "^ 

•* 1 •* 400 « 400 X .08= 32, Cs '* 

Or, we may reason thns: since the snm inTested is $900, 
A^s part of the inyestment is f JJi which is equal to | ; 

B's •* " wfiJ, " " f; 

Cs " " isJJI, " ** i; 

A must therefore recdve f of $72 (the gain) =$16 
B " ** fof72«=24 

O " " fof 72 " = 32 

Pboof. — ^The whole gain is . . . $72. (Ax. 11.) 

296* When two or more individuals associate themselves 
together for the purpose of carrying on a joint business, the 
union is called apartnenhip or eopartnenhip, 

Obs. The proeen by whidi ezamplet like tbe hit one are commonly eolredyli 
Celkid PmrlMgrak^t or FtU9W9kif, 

77. A and B entered into partnership ; A furnished $400, 
and B $500 ; they gained $300 : how much was each man^s 
share of the gain ? 

78. A, B, and hired a farm together, for which they paid 
$175 rent ; A advanced $75 ; B, $60 ; and C, $40. They raised 
250 bushels of wheat: what was each man^s share? 

79. A, B, and together spent $1000 in lottery tickets. A 
put in $400 ; B, $250 ; and G, $350 ; they drew a prize of $1500 : 
how much wiis each mau^s share ? 

80. A, B, C, and D fitted out a whale ship ; A advanced 
$10000; B, $12000; G, $15000; and D, $8000; the ship 
brou|^ht home 3000 bbls. of oil: what was each mau^a share t 
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81. A, B, and fonned a partnership; A. famished $900; 
B, $1500; and C, $1200; they lost $1260: what was each 
man^s sliare of the loss ? 

82. X, Y, and Z entered into a joint speculation, on a capi' 
rial of $20000, of which X furnished $5000 ; Y, $7000; and Z 
the halance ; their net profits were $5000 per annam : what 
was the share of each ? 

83. A bankrupt owes one of his creditors $300 ; another 
$K)0 ; and a third $500 ; his property amounts to $800 : how 
much can he pay on a dollar ; and how mnch will each of hia 
creditors receive? 

JVbt«.— The solution of this example is the same in principle u that 0/ 
example seveuty-sixtb. 

299fl ^A bankrupt is a person who is insolvent, or nnable to 
pay his just debts. 

Obs. Examples like the preceding one are sometimes arranged under a rule 
called Bankruptcff. 

84. A bankrupt owes $2000, and his property is appraised 
at $1600 : how much can he pay on a dollar? 

85. A man failing in business, owes A $156.45; B $256.40; 
and $860.40 ; and his effects are valued at $317 : how much 
will each man receive ? 

86. The whole effects of a man failing in bosiness amounted 
to $3560, he owed $35600 : how much can he pay on a dollar ; 
and how much will B receive, who has a claim ^on him of 
$5000 ? 

87. A man died insolvent, owing $55645 ; and his property 
was sold at auction tor $2350 : how much will his estate pay 
on a dollar ? 

88. How mnch can a bankrupt, who has $6540 real estate, 
and owes $56000, pay on a dollar ? 

300t It often happens in storms and other casnalties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice their ship and crew. In such 
cases, the law requires that the loss shall be divided among 
the owners of the vessel and cargo, in proportion to the amount 
of each one^s property at stake. 

The process of finding each raan^s loss,' in such instaQoes, is 
called QmMral Average, 






89. A, B, and C freigbted a sloop with flour from Kew York 
%> Boston; A had on board 600 barrels; B, 400; and G, 200. 
On her passage 200 barreb were thrown overboard in a gale, 
and the k»8 was shared among the owners according to the 
quantity of flour each had on board: what was the loss of 
each? 

90. A Liverpool packet being in distress, the master threw 
goods overboard to the amount of $10000. The whole cargo 
was valued at $72000, and the ship at $28000 : what per cenu 
loss was the general average ; and how much was A's loss, 
who had goods aboard to the amount of $15000 ? 

91. A coasting vessel being overtaken in a gale, the master 
was obliged to throw overboard part of his cargo, valued at 
$15500. The whole cargo was worth $85265, and the vessel 
$17000: what per cent, was tlie general average; and what 
was the loss of the master, who owned | of the vessel ? 

92. A farmer mixed 15 bushels of oats worth 2 shillings per 
bushel, with 5 bushels of com worth 4 sbiUings per bushel: 
what is the mixture worth per bushel ? 

Solution. — 15 bu. at 2s.=30s., value of oats. 
5 bu. at 4s.=20j)., value of corn. 
20 bu. mixed 50s., value of whole mixture. 

Now, if 20 bu. mixture are worth 50s., 1 bu. is worth -^^ of 
50s., which is 2|s., the answer required. 

Pboof. — ^20 bu. X 2|3.=50s. the value of the whole mixtureu 

93. A miller has a quantity of rye worth 6s. per bushel, and 
wheat worth 9s. per bushel ; he wishes to make a mixture of 
them which shall be worth 8s. per bushel : what part of each 
must the mixture contain? 

Analysis. — The diflference in their prices per bushel is 88.; 
hence, the difference in the price of 1 third of a bushel of each 
is Is. Now, if 1 third of a bushel is taken fix>m a bushel of 
rye, the remaining 2 thirds will be worth 48. ; and if 1 tliird 
Df a bushel of wheat, which is worth 3s., be added to the rye, 
the mixture will be worth 78. Again, if f of a bushel is taken 
from a bushel of rye, the remaining third will be worth 2s^ 
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and if f of a bushel of wheat, which is worth 6s., be added to 
the rye, the mixture will be worth 8s."; therefore J of a bashel 
of rje added to | of wheat, will make a mixture of I bushel, 
which is worth 6 ehiiiings ; cousequeutly the mixture must be 
i rye and f wheat ; or 1 pai*t rye to 2 parts wheat. 

Proof. — Since 1 bushel of rye is worth 6s., J bu. is worth \ 
of 68., or 2s.; and as 1 bu. of wheat is worth 9s^ | bu. is worth 
f of 9s., or 6& ; and 6s.-f2s.=8s. 

Obs. If we make the diflerence between the less price and the price of the mix- 
turi't the numf ratur, aiid the difference between the prices of the c<»mmodUieii to 
be mixed, the denonriuator, the fraetioa will exprt«8ihe part to be taken or the 
bigber firicad article; and if we place the diffc-rence between the higher price 
and the price of the mlxtuie over the same deuumiuator, ibe fraction will ex- 
|>re8s the part to be tulfeu of tiie lower priced article. 

94. A goldsmith has a quantity of gold 16 carats fine, and 
another quantity 22 carats dne ; he wishes to inake a mixture 
20 carats fine: what part of each will the mixture contain? 

Aru, I of 16 carats fine, and | of 22 carats fine. 

301 « Examples requiring a mixture of commodities of dif- 
ferent values, like the last three, are commonly arranged under 
the rule of Alligation, 

Ob«. Alligation to ueaally ditided into medial and alternate. The 63d exam- 
ple is an iO!«tanoe of Medial Alligation: the 93d and 94th are instances of Alter- 
nate AliigatkMi. QueaCluus in the latter very seldom occur in practical life. 

95. A grocer mixes 50 pounds of tea worth 4 shillings a 
pound, with 100 lbs. worth 7s. a pound, what is a pound of 
the mixture worth ? 

96. A milk- man mixed 30 quarts of water with 120 quarts 
of milk, worth 5 cents per quart : what is a quart of the mix- 
ture worth ? 

97. A farmer made a mixture of provender containing 80 
bushels of oats, worth 25 cents per bushel ; 10 bushels of peas, 
worth 75 cents per bushel, and 15 bushels of corn, worth 50 
cents per bushel : what is the value of the whole mixture ; and 
what is it worth per bushel ? 

98. An oil-dealer mixed 60 gallons of whale oil, worth 81| 
cents per gallon, with 85 gallons of sperm oil, worth 90 cents 
per gfiilon: what is the mixture worth per gallon f 

99. A grocer had three kinds of sugar, worth 6^ 8^ and 12 
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cento per pound ; he mixed 112 lbs. of the first, 150 lbs. of the 
Becond, and 175 of the third together: what W£u» the miztiure 
worth per pound ? 

100. A goldsmith melted 10 oz. of gold 20 carats fine, with 
8 oz. 22 carats fine, and 4 oz. of alloy : how many carats fine 
was the mixtnre ? 

101. If 4 men reap 12 acres in 2 daysy how long will it take 
SI men to reap 36 acres ? ' 

Afialyns, — If 4 men can reap 12 acre^ in 2 days^ 1 man can 
-reap J of 12 acres in the same time ; and | of 12 acres is B 
acres. But if 1 man can reap 3 acres in 2 days, in 1 day h» 
can reap ^ of 3 acres, and | of 8 is 1| acre. Again, if 3^ aere 
reqnires a man 1 day, 36 acres will require him a» many deys 
as I^ is contained times in 36 ; and 36-^1^=24 days. !Now 
if 1 man can reap the given field in 24 days, 9 men will reap 
it in J of the time ; and 24-!-9=2f . 

Ana, 9 men can reap 36 acres in 2| days^ j 

Obi. This and similar examples are usually placed under Compound Propor' 
tion, or '^Double Rule uf Three.*' 

102. If 7 men can reap 42 acres in 6 days, how many men 
will it take to reap 100 acres in 5 days ? 

103. If 14 men can build 84 rodd of wall in 3 days, how long 
will it take 20 men to build 300 rods ? 

104. If 1000 barrels of provisions will support a garrison of 
76 men for 3 months, how long will 8000 barrels support a 
garrison of 300 ? 

105. If a man travels 320 miles in 10 days, traveling 8 hours 
per day, how far can he go in 15 days, traveling 12 hours p^rday? 
' 106. If 24 horses eat 136 bushels of oats in 86 days, -hoW 
many bushels will 3^ horses aat in 48 days ? , 

107. A lad returning from market being asked how many 
peaches he had in his basket, replied that i j, and J of them 
made 52 : how many peacl^es had ha? 

Analy8is.--The sum of |, J, and' i^i^. (Art. 127.) The 
question then resolves itself into thi« : 52 i« ff of what nnra- 
her ? Kow if 52 is j|, ^ is y', of 5?, whLol* is 4 ; and j| is 
4x12-48. 4a». -iS peacheflL . 

Proof.— J of 48 is 24; J ia 16 ; and i ia Ifl. JSow, 24+l# 
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802* This and similar examples are commonlj placed ODder 
the Rule of Position. 

Obs. The shortest and ea»ie8t metbod of sol ring tbeiii is by Analytia, 

108. A farmer lost \ of his sheep by sickness; | were 
destroyed by woWes ; and he had 72 sheep left: hovr many 
bad he at iirst? 

109. A person having spent | and \ of his money, finds he 
has $48 left : what had he at first ? 

110. After a battle a General found that ^ of his army had 
been taken prisoners, \ were killed, y^^ had deserted, and he )md 
OOP left : how many had lie at the commencement of the action ? 

111. What number is that \ and \ of which is 84? 

112. What number is that ^ and \ of which being added to 
ItseU; tlie sum will be 110? 

113. A certain post stands ^ in the mud, ^ in the water, and 
10 feet above the water : how long was the post ? 

114. Suppose I pay $85 for | of an acre of land: what is 
that per acre ? 

115. A man paid $2700 for j\ of a vessel : what is the whole 
vessel worth ? 

116. A gentleman spent \ of his life in Boston, \ of it in 
New York, and the rest of it, which was 30 years, in Phila- 
delphia : how old was he ? 

117. What number is that \ of which exceeds | of it by 10? 

118. In a certain school \ of the scholars were studying 
arithmetic, | algebra, ^ geometry, and the remainder, which 
wa^ 18, were studying grammar: how many scholars weca 
there in the school ? 

119. A owns \ and B -j^ of a ship; A's part is worth $650 
more than B^s : what is the value of the ship ? 

120. In s certain orchard ^ are apple trees, \ peach trees, \ 
plumb trees, and the remaining 15 were chen'y trees: how 
uiaoy itzees did the orchard contain ? 

121. Wiiat will 567 yds. of sarcenet cost, at 88} cts. per yard ? 

Anaif^s — ^The price 33 } cents is an aliquot part Operatioru 
of $1, viz: J;«f a dollar. Now if the price were 8)567 
$1 |>er yard, it lis plain that the cost of the whole $189 An8. 
w^uld be as txkiwy dollars as there are yards, 
}^l Jtbe j»rioe p«r jracd is f of a dollar ; GOQa«^,^^iiti^ ^3ew% «:ii«iw 
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of the whole must be 1 third as many dollars as there are 
yards. And ^ of 567 is 189. Ttierefore 667 yards of sarcenet, 
at 38 J cents per yard, will cost $189. 

122. What cost 680 tons of chalk, at 10 shillings sterling 
per ton 1 

Suggestion, — ^The price 10s. is an aliquot part of £1, (20s.) 
and is equal to £} sterling. Therefore the cost will be 1 half 
as many pounds sterling as there are tons of chalk. 

303* The method of solving questions by aliquot parts^ is 
often called Practice^ from the circumstance that business men 
practice it. 

The term practice^ however, conveys no idea of the nature 
of the operation, nor of the principles upon which it is based, 
and is falling into disuse. 

Obi. If Ihe price itself is not an aliquot >ar( of $1, of ;CI, &e., it may be dt- 
TidtMl ioto aliquot parts of $1, or Xi, or into sudi ports as are aliquot 
ports of each utlier. Thus, 87^ cts. U not un aliquot part of $i, but 874 ct8.3 
6J 4- -J5 -i- m^ CIS. Now 50 cU.=$i^ ; 25 cta.=$} ; and 12^ cl8.=$^. Or thud : 50 
cia.a£9i, S5 CLS.=4 of 50 ctrt., aiid I'Zi cis.=|^ uf 25 cts. 

J^otc—For Tables of aliquot parts of $1, Xl, Is., &e., see p. 149. 

Aliquot parts qf Federal Money. 

123. What will 968 bushels of corn cost, at 62^ cents per 
bushel ? 

Analysis, — 62 J cent8=60 + 12J cents; but 50 cts.=$|, and 
12^ centy=:$J. Now if the price were $1 per bushel, the cost 
would be $968. Hence, 

At 50 cts., the cost would be \ of $968, which is $484 
At 12i cts., " " I of $968, " 121 

Therefore, at 50 + 12| cts., the cost must be $605 

124. What will 1268 baskets of peaches cost, at 25 cents a 
Hbasket ? 

125. What is the cost of 480 yds. of ribbon, at 6} cts. per yard f 

126. What cost 750 bushels of potatoes, at 83} cents per 
bushel? 

127. What cost 860 barrels of cider, at 66| cents per barrel t 

128. What cost 1564 Grammars, at 87^ cents apiece? 

129. What Qdst 18.75 Histories, at 65 cents apiece? 

130. What cost 2160 Geographies, at 84 9eats apiece t 
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Aliquot parts 0/ Sterling Money, 

131. What cost 720 bushels of corn, at 2 shillings and 6 
pence per bushel ? 

JSugge8tion,—29, Qd,=£l; and720x|=£90. Ans. 

132. At 10s. 6d. per barrel, what will 350 barrels of mack- 
erel come to 1 

133. At 17s. 6d. apiece, what will 640 hats come to ? 

134. What cost 33760 sheep, at 6s. 8d. apiece ? 

Aliquot parts o/New Torh eurreney, 

303ia. Notwithstanding the law requires, accounts to be 
kept in Federal Money ^ a large amount of retail business is 
still done in the denominations of the old State currencies. 

135. What will 766 Arithmetics cost, at 4s. apiece? 

Obi. In N. Y. carrency 88. make $1 ; Xberefore 4s.=9i^. ^ns. $383. 

The answers to the following example?, in which the prices are given in N. Y* 
and N. £. currencies, are required in Federal Money. 

136. What cost 1860 knives, at 2s. 8d. apiece 1 

137. What cost 1760 brooms, at Is. apiece ? 

138. At 2s. apiece, what will 963 melons cost? 

139. At 8s. a pair, what will 848 pair of gloves come tot 

140. At 6s. 4d. a yard, what cost 1876 yards of balzorine ? 

141. At 6s. a pajr, what will 2163 pair of slippers cost? 

142. At 4s. 6d. a bushel, what cost 1942 bu. of wheat? 

143. At Is. 4d. apiece, what will 1673 inkstands cost? 

144. At 6s. 3d. apiece, what will 1386 brushes cost 1 
146. What cost 1O68 caps, at 6s. 6d. apiece? 

146. What cost 2960 lbs. of flax, at 2s. 8d. per pound? 

Aliquot parts o/Nev) England Currency, 

147. What cost 861 pails, at 2s. apiece? 

Obs. In N. £. cnr. 60. make $1, therefore 29.=$}. ^ns, S87. 

148. What cost 840 chairs, at 3s. apiece ? 

149. What cost 1360 melons, at Is. 6d. apiece? 

160. At 48. a bushel, what will 1124 bu. of apples cost? 

161. At 4s. 6d. apiece, what will 972 thermometers cost ? 

162. At (Sa. 3d. a pair, what cost 1872 pau; ot %\v(y^\ 
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SM« In the preceding exainples, the quantUy Is m nmple 
iramber, and the price is an aliquot part, or is easily separated 
into aliquot parts. But questions in which the quantity^ and 
those in which the price and quantity both are caa^ound 
numbers, may also be soWed by aliqnot parts. 

153. Costs cwl 2 qrs. 15 lbs. venison, at £2, 5s. 6d. percwt. t 

£2, 59. 6d., price of 1 cwt. 
8 



2 qrs. 


i 


10 lbs. 

5 lbs. 


1 



18, 


4, 


1, 


2, 9 


0, 


4, 6? 




2, 8^ 



(t u 



u u 



ti 



U (I 



8 cwt. 

2 qrs. 
" 10 1bs.=Jof2q«. 
51bs.=Jon0ib8. 



Ans, £19, 13d. 6^d. 



154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 



Cost 8 cwt. 2 qrs. 12^ lbs. raisins, at $12.40 per cwt. I 
Cost 9 cwt. 1 qr. 10 lbs. cheese, at $10.60 per cwt. ? 
Cost 12 cwt. 8 qrs. 5 lbs. sugar, at $9,356 per cwt. ? 
Cost 21 cwt. 1 qr. 10 lbs. tobacco, at $17.20 per cwt. ? 
Cost 35 cwt. 2 qrs. 20 lbs. honey, at $21.81 per cwt. I 
Cost 43 tons, 4 cwt. 1 qr. coal, at $6.25 per ton ? 
Cost 52 tons, 5 cwt. 2 qrs. hay, at $17.30 per ton ? 
Cost 260 tons, 2 cwt. 1 qr. iron, at 45.60 per ton ? 
Cost 45 yds. 2 qrs. 1 na. satin, at $1.34 per yard ? 
Cost 84 yds. 1 qr. 2 na. cloth, at 7.90 per yard ? 
Cost 45 acres, 2 R. 20 rods land, at $24.20 per acre f 
Cost 63 acres, 1 R. 10 rods land, at $43.64 per acreT 
Amount of wages for 5 yrs. 6 m. 10 d., at $384 a yr. ? 
Amount of salary for 16 yrs. 4 m. 15 d., at $1872 a yr. t 
Rent of a house 6 yrs. 3 m. 5 d., at $864 a year ? 
Cost 64 cwt. I qr. 10 lbs. of rice, at £2, 6s. 4d. per cwt. ? 
Cost 94 cwt. 2 qrs. 5 lbs. figs, at £3, 17s. 3d. per cwt. ? 
Cost 17 tons, 5 cwt. 2 qrs. wool, at £6, 15s. 7d. per ton ? 
Cost 35 hhds. 9 gals. 2 qts. wine, at £16, 8s. 3d. per hhd.? 
Cost 87 hhds. 7 gals. 1 qt. oil, at £17, 9s. 7d. per hhd.? 
Cost 139 yds. 2 qrs. 1 na. cloth, at 19s. 5|d. per yard! 
Cost 295 bu. 2 pks. 4 qts. wheat, at $1.18J per bn.? 
Cost 165 A. 2 R. 10 r. land, at $76.37^ per acre ? 
Cost 5268 quills, at ^\ cents per dozen ? 
Cost 15268 oranges, at $3| per hundred ? 
Coft 25570 cttGombera, at $12^ per thousand % 
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SECTION XIL 

RATIO AND PROPORTION. 

Art. 305* Ratio is that relation bettneen twonurnben which 
is expressed by the quotikxt of the one divided by the other. 
Tiius, the ratio of 6 to 2 is 6-7-2, or 8 ; for 8 is the quotient of 
6 divided by 2. 

306* The two given numbers thus compared, when spoken 
of together, are called a couplet ; when spoken of separately, 
tliey are called the terms of the ratio. 

The first term is the antecedent; and the last^ the co»« 
sequent, 

307* Ratio is expressed in two ways : 

JFirst^ in the form of a fraction, making the antecedent the* 
numerator^ and the conseqttent the denominator. Thus, the 
ratio of 8 to 4 is written | ; the ratio of 12 to 3, -*/, &c. 

Second^ by placing two points or a colon ( : ) between the 
numbers compared. Thus, the ratio of 8 to 4, is written 8:4; 
the ratio of 12 to 8, 12 : 8, &c. 

Obs. 1. The expreMions |, and 8 -4 are equivalent to •■eh olheri and one mo/ 
be exchaiigfKl fur the otbor at pleasure. 

2. The Eogliith mathernaticiaus put the antecedent for the numerator and the 
eonaequent tor the denumiimtor, ba above; but the French put thn consequent 
fur the numerator and the antecedent for the denominator. The English method 
appears to be equally simple, and ie claimed to be the most in accordance with 
reason. 

3. la order that concrete numbers may have a ratio to each other, they must 
McesHarlly express objects so far of the same nature, that one can be properly 
said to be eqwU to, or grsater,, or leaa than the other. (Art. 89.2.) Thus a foot 
has a ratio to a yard ; for one is three times as long as the other ; but a foot has 
not properly a ratio to an hour, for one cannot be said to be longer or shorter 
than the other. 



QiTKST.— 305. What is ratio? 305. What are the two given numbers called 
vhen spoken of together ? What, when spoken of separately ? 307. In how 
many ways is rnti«» exprossed ? What is the first 1 The 8ec«>nd 1 Oba. Which 
of the terms do English mathematicians put fur the numerator? Which do the 
French 1 In order that concrete numbers may have a roUo to each other, what 
kind of object! must they express 1 
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u A direct ratio is that which arises from diyiding the 
anteoedeat by the cunsequent, as in Art. 305. 

309* An inverse or reciprocal ratio, is the ratio of the re- 
ciprocals of two numbers. (Art. 89. Def. 9.) Thus, the 
direct ratio of 9 to 3, is 9 : 3, or |; the reciprocal ratio is ^ : |, 
or J-f-}=g; (Art. 139;) that is, the consequent 3, is divided 
by tlie antecedent 9. 

JVVc«.— The term iiio«r««, aigniilM inverted. Hence, 

A reciprocal ratio is expressed hy interting the fraction which 
expresses the direct ratio ; or when the notation is hy points^ hy in* 
verting the order of the terms. Thus, 8 is to 4 inversely, as 4 to 8. 

S09*a. A simple ratio is a ratio wliich has but one antece- 
dent and one consequent, and may be either direct or inverse ; 
as 9 : 8, or ^ : |. 

810* A compound ratio is the ratio of the products of the 
corresponding terms of two or more simple ratios. Thus, 

The simple ratio of • . . . . 9 : 3 is 3 ; 

And " "of 8: 4 is 2 ; 

The ratio compounded of these is 72 : 12 = 6. 

Oil. 1. A compound ratio is of tlie eame nature as any other ratio. The tern 
ratii> ia u*«d to denote the origin of the ratio in particular cases. 
S. A compound ratio is equal to the product of the simple ratios. 

Ex. 1. What is the ratio of 14 to 7 ? Ans.^ 2. 

2. What is the ratio of 3 to 7 ? Ans. ?. 

3. What is the ratio of 10 to 2 ? 16 to 4? 18 to 9 ? 24 to 
8? 80to6? 25to5? 27to9? 40to8? 56to7? 84 to 121 

4. What is the ratio of 9 to 13 ? 10 to 17 ? 21 to 43 ? 

Required the ratio of the following numbers : 

6. 63 to 7 11. 11 to 55 17. 15 lbs. to 3 lbs. 

6. 90 to 15 12. 12 to 84 18. 21 lbs. to 7 lbs. 

7. 120 to 12 13, 15 to 105 19. 85 bu. to 5 bu. 

8. 117 to 13 14. 21 to 168 20. 84 yds. to 12 yds. . 

9. 168 to 24 15. 33 to 182 21. 96 gals, to 24 gals. 
10. 266 to 38 16. 46 to 184 22. 75s. to 15s. 

QrcsT. — n08. What Is a direct ratio 1 309. What is an inverse or reciproin^ 
ratio 1 How is a reciproctU ratio exp"e^sed by a fractiou ? How by points! 
Z&Um. What is H simple ratio ? 310. What is a ouiopouud ratio 1 Obs. Duet, JL 
diflbr iu its nature firom other ratios 1 
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23. What is the ratio of £1 to lOs. ? 

J^ote.—£\ is 20s. The question then is timply this : what is the nUo ^ 90 
li> 108. 1 Am. 2. 

24. What is the ratio of £2 to 5s. ? Of £3 to 12s. ? 

311* From the definition of ratio and the mode of express- 
ing it in the form of a fraction, it is obvious that the ratio of 
two numbers is the same as the 'oalue of a fraction whose ntf- 
merator and denominator are respectively equal to the antece- 
dent and consequent of the given couplet; for, each is the quo- 
tient of the numerator divided by the denominator. (Arts. 
110, 806.) 

Obs. From the principles of flmetionft already established, ve may, therefore^ 
deduce the following general prineipUs reepecUni{ ration. 

312* To multiply the antecedent of a couplet dy any num- 
heVy multij^lies the ratio by that number ; and to divide the ante- 
dent^ divides the ratio : for, multiplying the nuinerator, nmlti- 
plies the value of the fraction by that number, and dividing 
the numerator, divides the value. (Arts. Ill, 112.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16 x 2 : 4 is 8, which equals 4x2; 

And the ratio of 16-r-2 : 4 is 2, " " 4—2. 

313* To multiply the consequent of a couplet by any number^ 
divides the ratio by that number ; and to divide the consequent^ 
multiplies the ratio; for, multiplying the denominator, divides 
the value of the fraction by that number, and dividing the de- 
nominator, multiplies the value. (Arts. 118, 114.) 

Thus, the ratio of 16 : 4 is 4 ; . 

The *' 16 : 4 X 2 is 2, wlitch equals 4-S-2 ; 

And " 16: 4^2 is 8, "^ " 4x2. 

314* To multiply or divide both the antecedent and cons&» 
quent of a couplet by the same number^ does not alter the ratio ; 
for, multiplying or dividing both the numerator and denomi- 



QrBST.— 311. WTiat is the ratio of two numbers equal to ? 313. What is the 
effect or multiplying the antecf dent or a couplet by iiiiy number 1 Of divlffiiig 
the antoct/dent ? How doex this appear? 313. What is the effect of multlply- 
\n% the consequent by any .number? Of dividing the oitiiseqaeiit? Why? 
314. What is U)e effect of miiltiplyiiig auddividiug both the anteoedent and oua» 
■eqaenk by the same number ? Why Y 
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nator by the same namber, does not alter the yalae of the 
iractioii. (Art. 116.) 

Thus, the ratio of 12 : 4 is 3 ; 

The " 12x2: 4x2 is 8; 

And « 12-5-2 : 4-5-2 is 3. 

S15« If the two numbers compared are egiutl^ the ratio Is a 
unit or 1, and is called a ratio of equality. Thus, the ratio of 
6 X 2 : 12 is 1 ; for the value of ||=1. (Arts. 117, 121.) 

S1$« If Uie antecedent of a couplet is greater than the con- 
sequent, the ratio is greater than a unit^ and is called a ratio 
qf greater inequality. Thus, the ratio of 12 : 4 is 3 ; for the 
▼alue of -Vl=:8. (ArL 117.) 

S17* If the antecedent is less than the consequent, the ratio 
is less than a unit, and is called a ratio of less inequality. 
Th'is, the ratio of 3 : 6 is J, or J ; for f = J. (Art. 120.) 

Obb. 1. TlMifrrMtnUlo of two rraclions which have a common iittinerat«r, Is the 
nune as the reciiNMcal ratio of thttir doaominaton. Thus, the rulio of | : | 
U the tame m^: J, or 8 : 4. 

8. The ratio of two/rac(i«ii« which hare a common denominator, is (he same 
•8 (he nitio of (heir tiMiiMrater«. Thus, the ratio of | : ^ is the same as that of 
8:4, TlcS. Hence, 

S17«a. The ratioof any two fractions may be expressed in 
whole numbers, by reducing them to a common denominator, 
and then using the numerators for the terms of the ratio. 
(Art 814.) Thus, the ratio of ^ to j is the same as /^ : ^V ^^ ^ ' ^* 

25. What is the direct ratio of 8 : 9, expressed in the lowest 
terms ? What the inverse ratio ? 

Jms, J; and J-^J=8. (Arts. 308, 809.) 

26. What is the inverse ratio of 4 to 12 ? Of 6 to 18 ? Of 
9to24? Of21to25? Of40to56? 

27. What is the direct ratio of ISs. to £2 ? Of 18s. 6d. to 
£1? Of £2, 103. to £3,69. ? 

28. What is the direct ratio of 6 inches to 3 feet? 

29. What is the direct ratio of 15 oz. to 1 cvvt. ? 



QotST.— 315. When the two numbers compared are equal, what is the ratlof 
What la it called ? 3I& When the antecedent is greater than the consequent, 
what Is the ratio 1 What is It called ? 317. If the antecedeut is less thaa tha 
MOiegiieiil, what is the ratio? What is It called t 
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PROPORTION. 

818* Proportion is an equality of ratios, Thns, ctie two 
ratios 6 : 8 and 4 : 2 form a proportion ; for }=^. 

Obs. The terms of the two eunpleta, or the numbers of whktk the pit^ 
porUon is composed, are called proportiontUs. 

8W« Proportion may be expressed in two ways. 

First, by the sign of equality (=) placed between the two 
ratios. 

Second, by four points or a double colon ( : : ) placed between 
the two ratios. Thus, each of the expressions, 12 : 6 ==4 : 2, and 
12 : 6 : : 4 : 2, is a proportion, one being equivalent to the other. 

Obi. The latter expression is read, *'the ratio of 13 to equals the ratio oC 
4 to 2,** or simply, ** 13 is lo 6 as 4 is to 2.*' 

820* The number of terms in a proportion must at leasVbd 
four, for the equality is between the ratios of two couplets, and. 
dach couplet must have an antecedent and a consequent. 

There may, however, be a proportion formed from three 
numbers, for one of the numbers may be repeated so as to form 
two terms. Thus, the numbers 8, 4, and 2, are proportional \ 
for the ratio of 8 : 4=4 : 2. It will be seen that 4 is the con- 
sequent in the first couplet, and the antecedent in the last It 
is therefore a mean proportional between 8 and 2. 

Obs. 1. In this case, tha number repeated la called the middle term, or siMa 
pr«p0rti0nal between the Other two numbers. 

The l*at term is called a third pruportiooal to the other two numbers. Thns 
•is a third proportional to 6 and 4. 

2. Care must lie talcen not to confound pr«porti»* with ratis. In a simple ratio 
there are but two terms, an antecedent and a consequent ; whereas in a propor 
Hon tliere must at least be four terras or two eevpletM. (Arts. 305, 318.) 

Again, one ratio may be greater or ieot than another; the ratio of 9 to 3 la 
gl«at«r than the ratio of 6 to 4, and less than 18 to 2. One proportion, on the 
other hand, cannot be greater or lose than another ; for equalitjf does not admit 
of degrees. 



QuKST.— 318. What is proportion 1 Obe. What an> the numbers of which a 
proportion is composed, called? 319. In how many ways is proportion eacp 
pressed ? What is the first 1 The second 1 320. How many terms must there 
be in a proportion? Why? Can a proportion be formed of three nnrobem? 
Howl Will there be four terms in iti Obe. What is the number repeated 
esned t What lis the laat term called In such a oaae t What ia the dlflb««iiea 
betwera proportion and ratio t ^^ " 

T.P. JC 
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821 • The first and last terms of a proportion are called the 
extremes ; the other two, the means, 

Obj*. Hemol0g9UM terms are either the two anteoedenti, or the two eonaeqaentai 
Jtnalogou* terms are the antecedent and couaequeut of the same couplet. 

322* Direct proportion is an equality between two direct 

ratios. Tliu9, 12 : 4 : : 9 : 8 is a direct proportion. 

Obs. In a direct proportion, the first term has the same ratio to the second, as 
the third has to the fourth. 

323* Inverse or reciprocal proportion is an eqnalitj between 
a direct and a reciprocal ratio. Thos, 8 : 4 : : ^ : | ; or 8 is to 4, 
reciprocally, as 3 is to 6. 

Obs. In a reciprocal or inyerse proportion, the first term has the same ratio to 
the second, as the fourth has to the third. 

324* If four numbers are proportional^ the product of the ex* 
tremes is equal to the product of the means. Thus, 8 : 4 : : 6 : 3 
18 a proportion : for f =}. (Art. 318.) 

Now 8x3=4x6. 

Again, 12 : 6 : : ^ : j^ is a proportion. (Art. 823.) 

And 12x^=6x4. 

Obs. I. The traih of this proposition may also lie illustrated thus; 
The numbers 2 : 3 : : 6 : 9 are obviously proporlionaL (Art. 318.) 
For f=f. (Art. 120.) Now, 

Multiplyinirooch ratio by S7, (the product of the denominators,) 

3 X 37 6 X 37 
The proportion becomes — ^— = (Art 384. Ax. 6.) 

Dividini^ both the numerator and the denominator of the first eoi*p]et by 3 ; 
(Art. 1 16 ;) or canceling the denominator 3, and the same fiictor In S7 ; (Art. 136;) 
also canceling the 9, and the same factor in S7, we have 3 x 9=6 x 3. Bat S and 
8 are the extremes of the given proportion, and 3 and 6 are the meana ; hence, 
the product of the extremes 3 x 9=6 x 3, the product of the means. 

3. Conversely, if the product of the extremes is equal to the product of the 
melius, the four numbers are proportional ; and if the products are not equal, the 
numbers are not proportionaL 

325* Proportion is divided into Simple and Compound. 

QvKST.— -331. Which torms are the extremes? Which the means 1 Ob*. What 
are homologous terms 1 Analogous terms? 333. What is direct proportion ? 
Obs. In direct proportion what ratio has the first term to the second ? 333. What 
is inverse proportion 1 Oba. What ratio has the first term tu the second in this 
case 1 334. If four numbers are proportional, what is the product of the ex- 
tremr>s equal to? Oba. If the prod act of the extremes is equal to the product of 
the means, what is true of the four numl^rs ? If the products are not eqaal, wlial 
b ti ue of the numbors? 325. Into what is proportion divided ? 
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SIMPLE PROPORTIO^JT. 

826* SiMPLB Proportion is an equality between two simple 
ratios. It may be either direct or inverse. (Art. 809.a.) 

If four numbers are in proportion, we have seen that the 
product of tlie extremes is equal to the product of the means. 

Hence, \f the product of the means is divided by ons of tljo 
extremes, the quotient will be the other extreme; and if the pro- 
duct of the extremes is divided by one of the means, the quo- 
tient will be the other m^an. For, if the product of two factors 
is divided by one of them, the quotient will be the-other fac- 
tor. (Art. 291.) 

Take the proportion 8 : 4 : : 6 : 3. 

N'ow the product 8 x 3-^-4=6, one of the means ; 

So the product 8 x 3-r-6=4, the other mean ; 

Again, the product 4 x 6-^-8=3, one of the extremes ; 

And the product 4 x 6-8-3=8, the other extreme. Hence, 

326ia. If any three terms of a proportion are given^ the fourth 
may he found by dividing the product of two of them by the other 
term. 

Obs. Simple Proportion is often called the Rule of Three^ from the circum- 
stance that three terms are given to find a fourth. In the older arithmetics. It it 
also called the Ooiden Rule. But tlie Tact that these names convey no idea of 
the nature or object of tlie rule, seems to be a strong objection to their use, not to 
ulj a sufficient reason for discarding them. 

Ex. 1. If the first three terms of a proportion are 4, 6, 8, 
^bat is the fourth term ? 

Suggestion. — Since 6 and 8 are Operation. 

the two means, we divide their pro- 4 : 6 : ^8 : to 4th term, 

duct by 4, which is one of the ex- _8 

tremes, and the quotient is the 4)48 

other extreme or 4ih term. 12 Ans, 

Proof.— 4 x 12=6 x 8. (Art. 824. Obs. 2.) 



QuKST.— S'je. What is simple proportion 1 If the product of the means Is dl* 
Tided by one of the extremes, what will the quotient be ? If the product of th* 
exireroes is divided by one of the means, what will the quotient be T 338.a. When 
three terms of a proportion are given, huiir i» the fourth luuiid 1 Ofrs. What it 
almple proportion often called? 
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2. If 12 bbls. of flonr cost $72, what will 4 bbls. cost, at the 
Barae rate 1 

Suggestion. — ^It is eyident 12 bbls. have the same ratio to 
4 bbls., as the cost of 12 bbls. ($72) has to the cost of 4 bbls^ 
which is required. That is, 

;2 bbls. : 4 bbls. : : $72 : to cost of 4 bbls. 

4 

12)288 
$24 Ans, 

Om. 1. It win be noticed that we placed tbe giren number of doUara fof the 
third term. This we did because the answer required is doilars. 

8. We placed iXxenmmlUrot Uie oUier two numbers fur the second term, and the 
larger fur th9 first, because 12 bbls. will cost more tban 4 bbls. ; aad therefore 
the OHsteer must be amaller than the third term. 

827* From the preceding illnstrations and principles, we 
deduce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Place that number for the third term, which is of the sami 
hind as ths answer required, 

' 11. Theriy if by the nature of the question -t?ie answer must he 
greater than the third term, place the greater of the other two 
numbers for the second term ; but if it is to be less, place the less 
of the other two numbers for the second term^ and the other for 
thefirst, 

III. Finally^ multiplying the second and third terms together^ 
divide the product by the first, and the quotient will be the an* 
swer in the same denomination as the third term. 

Proof. — Multiply thefirst term and the answer together^ and 
if the product is equal to the product of the second and third 
termSy the work is right, (Art. 824.) 

Osa. 1. If the first and second terms are compound numbers, thej must be 
reduced to tbe lowett denuminuUmi mentioned in either. 



Qdbst.->337. In arrangingr the terms in simple proportion, which number do 
yon place for the third term ? Uow arrange the other two numbers ? Haviof 
Mated the question, how is the answer found? Of what denominatien is the ai^ 
•werf How is simple proportion proved 1 ObM, If the first and sooond tenai 
coaMn diflbient denomioatknis, how proeeedt 
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When the third term eontaim different deDominatioM, it mutt also be redaoe4 
to the towent denoiiiinatlnii mentioned in it. 

2. The proceas of arranging the terms of a question for solution, or putting ifc 
Into the form of a proportion^ is citlled stating the question, 

3. Alter Hulviiig the following examples by proportion, it will be an excellent 
exercise for the papil to solve them by analysis, (Art. 396.) 

Demonstration. — 1. The reason for placing that number, which is the sam* 
kind as the answer, for the third term, instead of the second, is twofold : 

Firsts this n«m&er,in many cases, has no ratio to X)^Q first term ; consequently, 
ll 19 absurd to place it fur the second term. (Art. 307. Obs. 3.) 

S'tttndj this arrangement of the terms of a proportion, avoids the necessity of 
what is called the Rule of Three Inverse. 

2. 'J'he reason for placing the greater of the other two numbers for the second 
term, when the answer is greater than the third term, arises from the fact, 
that the^r«e term of a proportion has the same ratio to the second, which the 
third has to the fourth or anstoer; consequently, if the answer is greater than 
tlie third term, the second term must be greater than th9 first ; and if the answer 
is less than the third term, the second musit be less than tlie flrst. 

3. The rea«oa that dividing the prtfi/act of the second and third terms by the 
flrst,gives the answer, is l)ecause the product of the means is equal to the pro- 
duct of the extremes ; and if the product of two numbers is divided by one of tho 
numbers, the quotient will be the other number. (Arts. 291, 321.) 

8. If 6 men dig a cellar in 12 days, bow many men will it 
take to dig it iu 4 days ? 

Suggestion, — Since it will require Statement 

more men to dig the cellar in 4 days 4 d. : 12 d. : : 6 m. : Ana. 
than it will to dig it in 12 days, we _£ 

put the larger number of days for 4)72 

tlie second term, and the smaller Am, 18 men. 
for the first term. 

4. If 6 yards of broadcloth cost 80 dollars, bow much will 
20 yards cost? 

5. If 8 bbls. of flour cost $40, what will 15 bbls. cost ? 

6. If 16 lbs. of tea cost $12, what will 41 lbs. cost? 

7. If 12 acres of land produce 240 bushels of wheat, bow 
much will 67 acres produce ? 

8. If a man can travel 400 miles in 15 days, how far can be 
travel in 9 days ? 



QuKST. — When the third term contains different denominations, what is to bo 
done 1 What is meant by stating the question ? Dem, Why place that number 
fur the third term whiuh is the sume kind as the answer t Why place the greater 
c»f the other two numbers for the second term, when the answer is greater Uian 
the third term 1 How does it appear that dividing the product of the iocoimI 
and third terma by the flrst will i^va the ^ wart 
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SIMPLE PROPORTION BY CANCELLATION.. 

9. If 63 barrels of beef cost $504, what will 7 barrels cost t 
8uggestion.—B&ymg stated tbe ques- bbia. bbis. doiis. 

tion, we cancel the factor 7, which is vti I "fl l ** 604 : Ans. 

couimon to the first aad second terms 9 : 1 

ibon proceed as before. 604:-f-9=$56. Ans, 

Proof. — : t : : 904 : $$> Hence, 

828* When the first term has factors common to either of 
the other two terms. 

Oanoel the factors which are common^ then proceed according 
to the rule above. (Arts. 92. 186.) 

Pboof. — Place the answer for the fourth term^ then cancel all 
the factors common both to t/ie means and exlremeSy and if the 
work is right^ none will be left. 

Ob8. 1. The question should be stated^ before cancdinv the coalman factors. 
2. When the terms are of different deneiuiuoUons, the reduclioa of tbein inay 
•umetknes be shortened by cjuicellation. 

10. If 12 yds. of lace cost £1, what will 1 qr. of a yard cost! 
Suggestion. — Mul- ytis. qr. £. 

tiply the/r«aerm by 1^X4 : 1 : : 1X20X12 : Ans. 
4 to reduce it to quar- 
ters, and the third rj^^j^^^ 5, ^0X^^ _^ ^^^^ ^^ 
term by 20 and 12, l^X^ 

to reduce it to pence. 

Proof l%x4^ : 1 : : 1 X?0X^^ : 0. 

11. If 6 men can build a wall in 86 days, how long will it 
take 18 men to build it? 

12. If 10 quintals of fish cost $35, how much ^ill 17 quin- 
tals cost ? 

13. If a ship has water suflScient to last a crew of 25 men 
for 8 months, how long will it last 15 men ? 

14. If 12 lbs. sugar cost $1, how much will 84 lbs. cost ? 



QucsT.— 328. When the first term has factors common to either of the other 
ftwo terms, how may tha operation be shortened I How prove simple propor* 
Hon by oajQoeJiaUonY 



t 

3 
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15. If 16 lbs. lard cost $1.15, how much will 80 lbs. cost? 

16. If I of an acre of land cost £^, how much will } of an 
acre cost ? 

Operatioji, 

Suggestion,— State the question as in Acre. Acre. x. 

whole numbers, then inverting the first 5 . 7 , , 3 , . 

term, which is a divisor, cancel the 8*8*7 

factors common to the numerators and $ 111 ^ r.S j 

denominators, and the result £f, is the o $ Tl 6 
answer required. 

Sometimes it may be more convenient Or thus, 5 
to arrange the terms of the fractions on $ 

each side of a perpendicular line, as in $ 

division of fractions. Ans.\£f, 

17. If 4 of a hogshead of molasses cost $28, how much will 
16 liogsheads cost? 

18. K 21 yds. of broadcloth cost $18, what will 27 yds. cost ? 

19. If 6 acres and 40 rods of land cost $125, how much will 
25 acres and 120 rods costi 

20. If 15 yds. of silk cost £4, 10s.,what will 75 yds. cost? 

21. If a railroad car goes 85 m. in 1 hr. 45 min., how far 
will it go in 3 days ? 

22. If 4| lbs. of chocolate cost 9s., what will 22 J- lbs. cost? 

23. If 35f lbs. of butter cost $4, what will 15J^ lbs. cost? 

24. If 84 lbs. of cheese cost $5f , what will 60 lbs. cost ? 

25. If § of a ship is worth $6000, how much is jV of her 
worth? 

26. If 4J bu. of wheat make 1 barrel of flour, how many 
barrels will 84 bu. make ? 

27. If the interest of $1500 for 12 mo. is $90, what will be 
the interest of the same sum for 8 mo. ? 

28. If a tree 20 ft. high, casts a «hadow 30 ft. long, how long 
will be the shadow of a tree 60 ft. high? 

29. How long will it take a steamship to sail round the 
globe, allowing it to be 25000 miles in circumference, if she 
sails at the rate of 3000 miles in 12 days ? 

80. How many acres of land can a man buy for $840, if be 
pays at the rate of $56 for every 7 acres ? 
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31. How inach will 85 cwt. of iron coBt^ at the rato of $91 
for 13 cwt ? 

32. At the rate of $45 for 6 cwt. of beef, how much can be 
bought for $980? 

33. If 9 onnces of silyer will make 4 tea spoons, how many 
spoons will 25 pounds of silver make ? 

34. If 15 tons of wool are worth $90000, how much are 5 
cwt. worth ? 

- 35. If 5| yds. of doth are worth $27|, how moch are 50| 
yards worth ? 

36. If 60 men can bnild a hoose in 90} days, how long will 
it take 15 men to build it ? 

37. A bankrupt owes $25000, and his property ia worth 
$20000 : how much can he pay on a dollar ? 

38. At 7s. 6d. per week, how long can a man board for 
£24, lOs. ? 

39. What cost 94 tons of coal, if 141 tons cost £85 ? 

40. What cost 291 yds. of cambric, if 13 yds. cost £8^ 
6s. 3id. ? 

41. What cost 3 lbs. of raisins^ at £6, 7s. 6d. per 100 lbs. t 

42. If 20 sheep cost £37, 12|s., what will 311 cost? 

43. At 7s. 6d. per ounce, what is the value of a silver pitcher 
weighing 9 oz. 13 pwt. 8 grs. ? 

44. If 405 yards of linen eost £69, 7s. 6d., what will 243 
yards cost ? 

45. If A can saw a cord of wood in 6 hours, and B in 9 
hours, how long will it take both together to saw a cord ? 

46. A cistern has 3 cocks, the first of which will empty it 
fn 10 min. ; the second, in 15 min. ; and the third, in 30 min. : 
how losg will it take all of them together to empty it f 

47. A man and a boy together can mow an acre of grass In 
i hours ; the man can mow it alone in 6 hours : how long 
will it take the boy to mow it ? 

48. If 265.6 yards of cloth cost £673, 15s. 6^., how mich 
will 128.4 yards cost? 

49. What cost 6 J ounces of silver, at 12s. 8d. per ounce? 

60. If ^ of a ship cost £273], what is ^ worth ? 

51. Wliat will 49^ yards of . vdvet ooati if 7| yards oosl 
^, ids.4d.i 
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52. If £100 of bank stock are worth £98}, what are £362, 89. 
7 jd. of stock worth ? 

53. If yoo pay £37, 10s. per ton for iron, at what rate must 
you sell it to gain the price of 1 ton on 15 tons ? 

54. Wliat will be the rent of 35 acres, 2 roods, ^0 r. of land, 
if 46 acres, 3 roods, 14 r. are worth £50 ? 

55. If a landlord deducts f on a shilling to his tenant, what: 
'Will be the deduction on £76, 8s. 4^d. ? 

56. If j and jV of a pasture cost £4, 10s., what will the 
wljole pasture cost ? 

57. Bought 840 apples, at the rate of 10 for a penny, and 
240 more, at 8 for a penny : if I sell them at 36 for 4d., shall I 
gain or lose by the operation? 

58. If 27 tons, 8 qrs. 15 lbs. of coal cost $217.83, what will 
119 tons, 1 qr. 10 lbs. come to? 

59. If a horse can travel 18 m. 8. fur. 25 rods in 3 houra^ 
40 min., how far can he travel in 48^ hours? 

60. If 1^ of a melon cost $^^, what will |^ cost? 

61. If iJ of a cord of wood cost £»- J, what will f | cost ? 
62; A jockey bought a horse for $125, and sold him for 

$162| : what per cent, did he make ? 

63. A man bought a house for $7265 : for how much most 
he sell it to gain 15| per cent. ? 

64. A man bought 175 bbls. of beef, at $9.62^ per barrel, 
and sold it at a loss of 7^ per cent. : how much did he lose ? 

65. If the interest of $675.25 is $55,625 for 1 year, how 
much will be the interest of $2368.85 ? 

66. A man pays $1565.50 interest annually, which is 7 per 
ent. on his indebtedness : how much does be owe ? 

67. A merchant paid $45265 ad valorem duties, which was 
23} per cent on the goods he imported : what was the value 
of the goods? 

68. A speculator sold a honse 15 per cent less than cost, 
and thereby lost $500 ; if he had kept it 1 day longer he could 
have sold it so as to make 15 per cent. How much did the 
house cost^ and what could he have got by keeping it ? 

69. What must be the length of a board which is 9} in. wide, 
to make a square foot ? 

70. If 87} yds. carpeting 1} yard wide will cover a floor^ 
hew many yards } yd. wide will it take to cover it? 
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(JOMPOUND PROPORTION 

S29« CoMPOimD Phopobtion is an equality between a 
tompound ratio and a simple one, (Arts. 309.a., 310.) 

Thus, 8:4) ,« „ . 

Into A . 3 f • * ^2: 3, 18 a compound proportion. 

Tliut is, 8x6:4x3:: 12:3; for, 8x6x3=4x3x12. 

Oiifl. Compound proportion is sotnetimes called Double Rule of Three^ and It 
chiefly a|)plied to the soIatioQ of exampies which would require two or mam 
oUUemeuU in simple proportion. 

Ex. 1. If 4 men can earn $24 in 6 days, how maoh can 8 
men earn in 10 days ? 

Suggestion. — Wo place the $24, Operatioru 

which is the same kind as the answer, 4ra. : 8m. ) ^04. a 
for tlie third term. We then take 6d.: lOd. \ ••'♦^^^Ans. 
the other numbers in, pairs, two of a ^^ J ^ ^ 10=1920, 

kind, and arrange each pair accord- ,^ an x 4. 

4 '1 ni *« Now 1920^24=80. 

ing as the answer would be greater 

or less than the third term, if it de- '^^' ®" ^^^"^'•s- 
pended on this pair alone. Thus, since 8 men will earn more 
than 4 men, we place the larger for the second term and the 
smaller for the first, as in simple proportion. Again, since tlie 
given men can earn more in 10 days than in 6 days, we place 
the 10 for the second term and 6 for the first. Finally, we di- 
vide the product of all the numbers standing in the 2d and 3d 
places of the proportion, by the product of those standing in 
the first place, and the quotient is the answer. 

JVVff.— 1. The learner wilfobserve, that it Is not the ratio of 4 to 8 alone, nor 
that of 6 to 10. which la equal to (he ratio of 24 to the answer, as it is someiimos 
stated; but it is the ratio compounded of A to 8 and 6 to 10, which is equal to tb? 
ratio of 24 to the answer. Thus, 4^ 6 : 8 x 10 : : 24 : 80, the answer. 

S. A compound proportion, whuii slated as above, is read, ^ the ratio of 4 into 
6 is to 8 iu(o 10 as 24 to tiie answer.'* 



QpKST.— 929l What is compound proportion 1 Oks. To what Is it chieflj 
m»pUfid ? What is it sometimes called r 
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S30« From the preceding illustrations and principles, W6 
derive tiie following general 

RULE FOR COMPOUND PROPORTION. 

I. Place that number tohich is of the same kind as the armoer 
required for the third term, 

II. T/^n take the other numbers in pairSy or two of a kind^ 
and arrange them as in simple proportion, (Art. 327.) 

III. Finally^ multiply together all the numbei's in the second 
and third terms^ divide the result by the product of those in the 
first term, and the quotient will be the fourth term or answer 
required, 

Peoof. — Multiply the answer into all the first terms or an- 
tecedents of the several couplets^ and if the product is equal to 
the product of tlie second and third terms, the work is right, 
(Art. 824.) 

Obs. 1. Among the given numbers there is but one which Ift of the same kind 
as the answer. This is somelitnes called the odd term, and must always t>e 
placed for the third term. 

2. Questions in compound proportion moybe solved hy Analysis; also by 
Simple Proportion^ by making tiDO or more 8ep<irate statements. 
. It will be an excellent exercise for the pupil to solve the following examples 
by each of these meihods. 

1. If 5 men can mow 20 acres of grass in 4 days, working 
10 hours per day, how much can 8 men mow in 6 Uaj£>, work- 
ing 12 hours per day ? ■ 

Operation, 
6 m.: 8m. ^ Acres. 8x5x12x20=9600. 

4d. : 5d. V::20:Ans. 5x4x10=200. 

10 hr.: 12 hr. ) 9600-5-200=48 acres. Ana. 

2. A man having agreed to build a wall 27 rods long, found 
that 12 men had built only 9 rods of it in 6 days : liow many 
men must be employed to build the remainder in 4 days ? 

QuKST. — 330. In stating a question in compound proportion, which number 
do you put for the third term 1 How arranife the other numbers 1 Having 
Slated the question, how is the answer found? iJow is compound proportion 
proved? Obs. Among the giveu^umbers, bow many are of the sume kind us 
the answer 1 How may questions iu compound proportion be solved by simplo 
proportion 1 
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COMPOUND PROPORTION BY CANCELLATION. 

8. If 8 men can clear 80 acres of land in 68 da3's, working 
10 lioura a day, how many acres can 10 men clear in 72 days, 
working 12 hours a day ? 

Having stated the qnestion, can- Statement, 

eel all the factors in the fint 8 m. : 10 m. J Acres, 
terms which ara common to the 63 d. ; 72 d. > : : 30 : Ans. 



n. J Acres. 

I. >::30: 
r. ) 



$econd or third terms. 10 hr. : 12 hr. 



lOX72Xl2X3O _ ^0X:t^Xl2x3O _ 36O _ 

8X63X10 ■" »X03X10 ■" 7 -^^^*- ^^^'v 

7 

331* Hence, when the j^r«^ terms have factors eammon to 
the second or third terms. 

Cancel th^ factors which are common^ then proceed according 
to the rule above, (Art. 830.) ' 

Proof. — Place the answer for the fourth term, cancel all the 
factors in the first and fourth terms, which are common to the 
second and third terms ; if the work is right^ none uill remain. 

Obi. Instead of placing points between the first and second terms, it is some- 
t mes more convenient to put a perpendicular line between lliein as In division 
offraciiune. (Art 140.) This will bring all the termt*, wiiose pniduct is to bo 
tlie dividend on the right of ihe line, and those whose product is to form the di- 
visor, on the left. In this case the third term should be (ilaced beluw the ncoond 
terms, wiih the sign of proportion ( : : ) before it, tu Hhow ik* originy and its r^^ 
tion to ibe answer. 

4. If a man can walk 192 miles in 4 days, traveliDg 12 honn 
« day, how far can he go in 24 days, traveling 8 hours a dayl 

The product of the an- 
tecedents, 4 X 12, has the 
eame ratio to the product 
of the consequents, 24 x 8, 
as 192 has to the Ans. Jins. \ 192X2X2=768 m. 

5. If 8 men can make 9 rods of wall in 12 days, how man^ 
men will it require to make 86 rods in 4 days ? Ans, 96 m. 





Op&iatioru 


^d. 


Ud. 2 


l^hr. 


$ hr. 2 




::192 miles. 



QvBST.— 331. When the first terms have factors common to the second and 
ihird terniB, bow proceed 1 How prove cotnpouud proportion by oanMUaiioal 
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6. If 5 men make 240 pair of shoes in 24 days, how many 
men will it require to make 300 pair in 15 d^va ? 

7. If 60 lbs. of meat will supply S men 15 days, how long 
Will 72 lbs. last 24 men ? 

8. If 12 men can reap 80 acres x>f wheat in 6 days, how long 
will it take 25 men to reap 200 acres ? 

^. If 18 horses eat 128 bashels of oats in 32 days, how many 
bushels will 12 horses eat in 64 days? 

10. If 8 men can baild a wall 20 ft. long, 6 ft. high^ and 4 
it. thick, in 12 days, how long will it take 24 men to build ou«» 
£00 ft. long, 8 ft. high, and 6 ft. thick? 

11. If 8 men reap 36 acres in 9 diys, working 9 hours per 
day, how many men will it take co reap 48 acres in 12 days, 
working 12 hours per day? 

12. If $100 gain $6 in 12 months, how long will it take $400 
to gain $18? Ana. 9 mos. 

13. If $200 gain $12 in 12 m., what will $400 gain in 9 m. t 

14. If 8 men spend £32 in 13 weeks, how much will 24 men 
tpend in 52 weeks ? 

15. If 6 men can dig a drain 20 rods long, 6 feet deep, and 
4 feet wide, in 16 days, working 9 hours each day, how many 
days will it take 24 men to dig a drain 200 rods long, 8 feet 
deep, and 6 feet wide, working 8 hours per day ? 

16. If 3 lbs. of yarn will make 10 yards of cloth IJ yard 
wide, how many pounds will be required to make a piece 100 
yards long, and 1} yd. wide? 

17. A general wished to remove 80000 lbs. of provision from 
a fortress in 9 days, and it was found that in 6 days 18 horses 
had carried away but 15 tons: how many horses would be re* 
quired to carry the remainder in 3 days? 

18. If a man travels 130 miles in 3 days, when the days 
are 14 hours long, how long will it take him to travel 390 
miles when the days are 7 hours long? 

19. If the price of 10 oz. of bread is 5d., when com is 4s. 2d. 
per bushel, what must be paid for 3 lbs. 10 oz. when corn is 6s. 
6d. per bushel ? 

20. If 6 journeymen make 132 pair of boots in 4| weeks, 
working 5^ days a week, and 12J hours per day, how many pab 
will 18 men make in 13^ weeks, working 4| days per week, 
r«d 11 hours per day? 



802 



DUODBCIMiLLS. 



[Sect. XIIL 



SECTION XIIL 

DUODECIMALS. 

Art. 832« DnoDBOiMAX^ are a species of compound numbers^ 
the dervominatiom of which increase and decrease uniformly in 
a twelvefold ratio. Its denominations are/e^^, inches or primes^ 
ueondfy thirds^ fourth^ fifths^ <&6. 

JVotr.— The term duodeeimtU U derived from the Latin numeral duodeeimt which 
BtguiflM tmUve. 



TABLE. 








make 1 third, 




markec 


in 


" 1 second, 




u 


It 


" 1 inch or 


prime, 


ti 


in. or' 


" Ifoot, ^ 




i( 


A 



12 fourths . O 

12 thirds 

12 seconds 

12 inches or primes 

Hence, I' =-j^ of 1 foot. 

1" =^ of 1 In^ or ^ of ,\ of 1 ft-^yj^ of 1 (U 

l/'/=_i_ of 1", or ^ of ^ of y>5 of 1 ft.=p,Vl of ^ **• 

Obi. The accents used to distinguiah the diflforent denominations below feety 
kre called Jndiees, 

333* Duodecimals are added and subtracted in the same 
manner as other compound numbers. (Arts. 168, 169.) 

1. Add together 15 ft. 6' 9"; 20 ft. T 8"; 11 ft. 8' b" and 
41 ft, 7' 8". Am. 89 ft. 6' 1". 

2. Add together 21 ft. 8' 7" ; 43 ft. 4' 8" ; 13 ft. 8' 9". 
8. Add together 46 ft. 2' 1"; 68 ft. 5' 8"; 79 ft. 5' 10". 
4. Add together 98 ft. 6' 4" ; 69 ft. 4' 6" ; 84 ft. 9' 4''. 
6. Add together 68 ft. 8' 9" ; 89 ft. 8' 7'; 94 ft 8' 8". 

6. Add together 173 ft. 8' 9"; ^41 ft. 6' 6"; 476 ft 9' 10". 

7. From 46 ft 5' 7" subtract 19 ft. 8' 10". Ans. 26 ft 8' 9 ^ 

8. From 78 ft 4' d" subtract 86 ft. 6' 8". 



QiTBST.— 333. What are duodecimals 1 What are its denominations? JV9f«. 
What is the meaning of the term duodecimal? Repeat the Table. (M5. Wkiit 
are the Hccento cHllt^d which are used t<> dlsttnguish fh^ 4iflPffrftnt dftmrnitnatMHiff * 
333, Hovf are dutMleclmals added and subtracted I 



Arts. 332-335.] duodecimals. SOS 

9. If from a board measnring 19 ft you take 7 ft. 6' 6 "', how 
much will be left? 

10. Wliat is the sura and difference of 28 ft. 5' and 48 ft.? 

11. What is the sum and difference of 68 ft. 4' 6" and 51 ft. ? 
12 What is the sum and difference of 125 ft. 8' 6" and 103 ft. 

9 4"? 

MULTIPLICATION OP DUODECIMALS. 

334* Duodecimals are principally applied to the measure- 
ment of surfaces and solids, (Arts. 153, 164.) ^ 

Ex. 1 How many square feet are there in a board 8 ft. 9 in. 
long, and 2 ft. 6 in. wide ? 

Suggestion, — We first multiply each de- Operation., 

nomination of the multiplicand by the 8 ft. 9' length, 
number of ifeet in the multiplier, beginning 2 ft. 6' width, 
at the right hand. Thus, 2 times 9' are 17 ft. 6' 
18', equal to 1 ft. and 6'. Set the 6' under 4 ft. 4' 6" 
.inches, and carry the 1 ft. to the next pro- 21 ft. lO' 6". Ans, 
duct. 2 times 8 ft. are 16 ft., and 1 to 
carry makes 17 ft. Again, since 6'=/j of a ft., and 9'=-j^ of 
a ft, 6' into 9' is -jVf of a ft.=54", or 4' and 6". Write the 6" 
one place to the right of inches, and carry the 4' to the next 
product. Then 6' or j^^ of a foot multiplied into 8 ft.=ff of 
a ft., or 48' and 4' to carry make 62' ; but 62' =4 ft. and 4'. 
Now adding the partial products, the sum is 21 ft. 10' 6". 

Obs. It will be seen from this opention, that feetjnnlUplied into feet, produoe 
iiBet; feet into inches, produce inches; inches into inches, produce seconds ; and 
In each case the product of any two factors has as many accents as the factors 
have. Hence, 

335* To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the tuoofactorrs together^ and the sum wUl 
he the index qf tJieir product. 

Thus, feet into feet, produce feet ; feet into inches, produce 

QtncsT.— 334. To what are dnodecimRls chiefly applied f 335. How find the 
denomination of ihe product in duodocimalu? What do feet into feet produce ? 
Feat into inches 1 Feet into seconds? What do inches into inches produce Y 
lucbeA into thirds? Inches into fourths? Seconds into seconds? Seconds into 
Oiirds? 6eoonds into eighths ? Thirds Into thirds 1 Thirds \uVa «\x>bi^\ 
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inches; feet Into seconds, prodace seconds; feet into thirds, 
produce thirds, &o. 

Inches into inches, produce seconds; inches into seconds, 
produce thirds; inches into fourths, prodace fifths, &c. 

Seconds into seconds, produce fourths ; seconds into thirds, 
produce fifths ; seconds into sixths, produce eighths, &c. 

Thirds into thirds, produce sixths; thirds into fifths pro 
duce eighths ; thirds into sevenths, produce tenths, &c. 

Fourths into fourths, prodace eighths ; fourths into eighths, 
produce tjirelftlis, &c. 

JW(«.— Tbe foot la eonsidered the unit, and has no ind«z. 

For the explanation of the appnrent contradiction inytdred In mttlUptying fmt 
hjfeett Jbc^ see Higher Arithmetic (Art. 516. Obs. 3.) 

S36« From these illustrations we have the following 

RULE FOR MULTIPLICATION OF DUODECIMALS. 

I. Flaee the several terms of the multiplier under the oor* 
responding terms of the multiplicand, 

II. Multiply each term of the multiplicand by each term of 
the multiplier separately^ beginning with the lowest denominar 
tion in the multiplicand^ and the highest in the multiplier^ and 
write the first figure of each partial product one or more placet 
to the right^ under its corresponding denomination, (Art. 856.) 

III. Finally^ add the several partial products together^ carry' 
ing 1 for every 12 both iii multiplying and adding^ and the sum 
will be the answer required. 



Obs. 1. It is sometimes asked whether the inches in diioilevimala aro /ia«»v 
aquare, or eubie. The aii&wer is, they are neither. An inch is 1 tweiftk of a footi 
Hence, in measaring surfhces an inch is ^^ of a squtwe foot ; that Is, a surface 1 
foot long and I inch wide. In measuring solids, an Inch denotes -j^ of a embit 
foot. In oomraoB language, these inches are called lumher lacAc*, or cafymtcsra* 



S. Mechanics, and surveyors of wood and lumher, in taking dimensloBS of 
their work, lumber, Stc, often call the inches a fractional part of a foot, and 
then find the contents In feet and a frmetion of a foot. Sumetimea inches arc i*> 
gaided as decimals of a foot. 



**- 



QuKST.— 336. What is the rule for multiplication of duodecimals 1 Ots. Whal 
kind of inches are those spoken of in measuiing surfaces byduodecimalaf la 
measuring solids? In common language what are thby called 1 



Art. 836.] ' duodecimals. 805 

2. How many sqnare feet are there in a board 18 feet 9 
Inches long, and 2 feet 6 inches wide ? 

3. How many square feet are^iere in a board 14 feet 10 
inches long, and 11 inches wide? 

4. How many square feet in a gate 12 feet 5 inches wide, 
and 6 feet 8 inches high} 

5. How many square feet in a floor 16 feet 6 inches long^ 
and 12 feet 9 inches wide ? 

6. How many square feet in a ceiling 53 feet 6 inches long;, 
and 25 feet 6 inches wide ? 

7. How many square feet are there in a stock of 6 boards 
17 feet 7 'inches long, and 1 foot 5 inches wide? 

8. How many feet in a stock of 10 boards 12 feet 8 inches 
long, and 1 foot 1 inch wide ? 

9. How many cubic feet in a stick of timber 12 feet 10 inches 
long, .1 foot 7 inches wide, and 1 foot 9 inches thick ? 

10. How many cubic feet in a block of marble 8 feet 4 inches 
long, 2 feet 6 inches wide, and 1 foot 10 inches thick ? 

11. How many cubic feet in a load of wood 6 feet 7 inches 
long, 3 feet 5 inches high, and 3 feet 8 inches wide ? 

12. How many feet in a load of wood 7 feet 2 inches long, 
4 feet high, and 3 feet wide ? . 

13. How many feet in a load of wood 9 feet long, 4 feet 8 
inches wide, and 5 feet 6 inches high ? 

14. How many feet in a pile of wood 100 feet long, 5| feet 
high, and 4 feet wide ? 

15. How many feet in a pile of wood 150 feet long, 8| feet 
bigh, and 6 teet wide ? 

16. How many cubic feet in a wall 40 feet 6 inches long, 5 
feet 10 inclies high, and 2 feet thick ? 

17. How many solid feet in a vat 10 feet 8 mches long, 7 
feet 2 inches wide, and 6 feet 4 inches deep ? 

18. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, are there in a wall 20 feet long, 10 feet high, and 
1| feet thick? 

■ 1-9.- How ronch will the flooring of a room which is 20 feet 
long, and 18 feet wide come to, at 6j^ cents per square foot? 

20. How much will the plastering of a wall 16 feet square 
come to, at 12^ cents per sqnare yard ? 



INVOLUTION. 
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SECTION XIV. 

INVOLUTION. 

Art. 337 • IsyoixmoN it th€ proeem o/_findmf any power ^^ 

m nwriber by mitlliplying it iiUo ittelf. 

338> A POWER ti tlie product arising from jfaillvplyxnii a 
number into ittelf. Tlios, 3x3 = 9. Ueie S ii the aeaind pmetr 
of 3, Again, 3x3x3=27; and 2T is tlie ttiri power of 3,iU 

339. PoKerg are divided into different erdert ; at thtjirtl, 
tecoad, third, fourth, ffth power, &o. Tliey take their naina 
fi-oin tlie number of timet tlie given number 'i& used as a/aelof, 
iu prodocing the given potner. 
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Arts. 337-341.] involutiok. 307 

S40« Powers are denoted by a Btnall figure placed above the 
given number, at the right hand. 

Tills figure is called the index or exponent^ and shows hov 
many times the given number is employed as o, factor to pro- 
duce the required power. Thus, 

The index of t\\Q first power is 1 ; 

The index of the second power is 2 ; 

Tlie index of the third power is 3 ; 

The index of thQ fourth power is 4; &o. That is, 
2^=2, the first power of 2 ; 
2" =2 X 2, the square, or 2d power of 2 ; 
2*=2 X 2 X 2, the cube, or 3d power of 2 ; 
2*=2 X 2 X 2 X 2, the biquadrate, or 4th power of 2 ; 
2* ==2 x2x2x2x2, the fifth power of 2. 

Gas. The index of {he first power is commouly omitted ; for 2^=2. 

1-10. Express the third power of 6. The fourth power of 
12. The square of 16. The cube of 20. The fourth power 
of 25. The fifth power of 72. The sixth power of 100. Th* 
tenth power of 500. The 16th power of 78G. 

Silt To involve a number to any required power. 

Multiply the given number into itself till it is taken as a 
factor as many times as there are units in the index of the power 
to which the number is to be raised, (Art. 330.) 

Obs. 1. The number of multiplications In raising a number to any given power, 
is one loss than (he index of the lequiied power. Thun, the square ut* 3 n writ- 
ten 3^, and 3 x 3=9, the 3 is taken twice aa a factor, but there is but one muliipU- 
culiou. 

2. A Fraction is raised to a power by involving both the numerator and denom^ 

inator^ or multiplying the fracUon into itself. Thus, the square of § is § x js^. 
Mixed numbers may be reduced to improper fracUons, or the common fraction 
be reduced to a decimal, then raised to the required power. 

3. All powers of 1 are 1 ; for 1 x 1 x 1 x 1, &c.=s]. 

4. If two or more powers are multiplied together, their product is that power 
whose index is the sum of the indices of the factors. Thus, 2 x 2=4, the 2d pow- 
er of 2; and 4 x 4=16, the 4lh power of 2; and 16 x lG=>25(i, the 8th puwer 3. 

Quest.— 340. How are powers denoted? What ia this figure called ? What 
does it Khuw? What is the index of the first power ? Of ihe second 1 Thiid t 
Fourth? Fifth? Sixth? 341. Howls a number involved to any required 
power 1 Obs. How many multipUcaiions are there In raising a niunbertoa 
given power? How is a fractiun raised to a power? A mixed number? What 
are all powers of 1 ? If two or moro powers are multiplied together^ what ^<«^it 
ii tbe product? 
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Again, the atfni power into the fUid prodooM tlie //M power; Um fturlk 
Into tbe//fA, iba »mt& power, 4ce. 

11. What is the Bqnare of 24 ? 

Common Operation, Analytic Operation, 

24 24=2 tens or 20 +4 units. 

24 24=2 tens o r 20+4 units. 

96 80 + 16 

48 400 + 80 



676 Ans. And 400 + 160 + 16=576. 

It will be seen from the analytic operation that the square 
of 20+4 contains the square of the first part, viz: 20x20= 
400, added to twice the product of the two parts, viz: 20 x 4+ 
20 X 4=160, added to the square of the last part, viz : 4x4= 
16. Hence, 

S12t The square of any number tthieh consists of ttto figures^ 
is equal to the square of the tens^ added to twice the product of 
the tens into the units^ added to the square of the units, 

Ou. 1. The product of any two factora cannot have more flgnres than both 
factors, nor but one leas than both. For example^ take S, the greatest number 
which can be expressed by one figure. (Art. 7.) And (9)*, or 9 x 9=81, has tvo 
flirures, the aanie number which both factors haTe. 99 is the greatest number 
which can be expressed by two figuree; and (99)-, or 99x99=9801, has four t%' 
ures, the same as both factors have 1 

Again, I is the smaileet number expressed by one figure, and (1)*, or 1 x ]sl, 
has but cine figure less than both factors. 10 is the smallest number which can 
be exp' eosed by two figures ; and (10)*, or 10 x 10=100, has one figure less than 
both factors. Hence, 

52. ^ny square number cannot have more figuree than double the number of Ike 
root or first power ^ nor but one iese, 

3. A cube cannot have more figures than triple the number ^ ike root or fiirei 
potoer^ nor but tu>o less. 

12. TV'hat is the square of 45 ? 50? 75? 100? 540? 
18. yfh&t is the cuhe of 5 ? Of 8 ? 10 ? 12 ? 60 ? 

14. What is the fourth power of 8 ? Of 4 ? 16 ? 201 

15. What is the fifth power of 2? Of 8? 4? 5? 6? 

16. What is the square of A ? Of J? J? f? f? |? 

17. What is the cube off? OfJ? OfJ? Of^}? 

18. What is the square of 2^ ? Of 8 J ? 5| ? lOJ ? 



QvKsT.— 342. What is the square of any number consisting of two figures 
eqiial to? Obs, How many figuree are there in the product of any two fhotMsf 
idow muay figures wlU the square ot & uumViet contain T The cube t 
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EVOLUTION. 
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19. What is tfie square of 1.5? Of 3.25 ? Of 10.25 ? 

20. What is the cube of .5 ? .05 ? .005 ? .0005 ? .60005 ? 

21. What is the 4tli power of 2.5 ? 5.01 ? 20.02 ? 45.1? 

22. What is the 3d power of /y? ||? iff? ffj? 

23. What is the cube of 115J ? 228^? 4G3J] 

24. The 5th power of .045? 25. The 12th power of .007? 
26. The 20th power of 5 ? 27. The 80th power of 4? 
28. The 40th power of 3 ? 29. The 51st power of 2 ? 

EVOLUTION. 

843 • Evolution is the process of finding the root of a given 
number hy resolving it into equal factors. 

Silt The BOOT of a number is a factor^ which being multi" 
plied into itself a certain number of times^ toill produce that 
number. Thus, 2 is a root of 4, because when multiplied into 
itself^it produces 4. So 3 is a root of 27, because 3 x 3 x 3=27. 

0911. The number of times the root must be taken as a factor to produce the 
given number, is denoted by the name of the root. Thus, when it is eaid that 2 it 
the 4th root of 16, the name of the root shows that 3 nmst be taken 4 times as a 
factor to produce IG ; and 2 x 3 x 3 x SslG. 

315« Evolution is the opposite of involution. (Art. 337.) 
One is finding a power of a number by multiplying it into itself; 
the other is finding a root by resolving a number into equal 
factors. 
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Oas. 1. Powers and roots are therefore correlative terms. Tf one number is a 
power of another, the latter is a root of the former. Thus, 37 is the cube of 3 ; 
and 3 is the cube root of 27. 

52. In sK^trosetoa a number is resolved into two parts ; 

In division^ a number is resolved into two factors ; 

In evolution^ a number is resolved Into equal factors. 



QcK8T.'343. What Is Evolution 1 344. What is a root ? Ohs. How do you 
know how many tiroes the root must be tulcen as a fkctor to produce the given 
number ? What does the square root denote ? The cube ntot T The fnu rth 
root T 345. Of what is ovolvtien the opposite 1 Into what are numbers resolved 
tai fabtraotiAB ? In dlvtston ? Ia eT^latUm t 
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VBNTAL KXBBOISBS. 

I. "What 18 the square root of 25? Ans. 6. 
8-5. The square of 9? 16? 36? 49! 64? 81? 100? 

121? 144? 

6. What is the cnhe or third root of 8 ? 

Solution. — ^If we resolve 8 into three equal factors, each of 
these factors is 2 : for 2 x 2 x 2=8. Therefore, the cube root 
of 8 is 2. 

7-9. What is the cube root of 27 ? 64 ? 125 ? 

10. What is the fourth root of 16 ? 

II. What is the square root of y^? 

Solution. — The square root of the numerator 9, is 3 ; and tbo 
square root of the denominator 16, is 4. Therefore ^ is the 
square root of ^. 

12. What is the square root of f ? An». |. 

13. What is the square root of ^J ? Of |f ? 

14. What is the square root of Jf ? Of {^jf ? 

15. Wliat is t]ie cube root of j ? Ans. ^ 

16. What is the cube root of jV ? Of f J ? 

346* Roots are expressed in two ways : 

First, by the radical sign (^) placed before a number. 

Second, by s^ fractional index placed above the number on the 

right hand. Thus, v^4, or 4^ denotes the square or 2d rojt 

3 1 , 4 

of 4; v^27, or 27» denotes the cube or 3d root of 27; VIS, 

1 
or 16^ denotes the 4th root of 16. 

Ob8. 1. The flgare placed over the radical sign, denotes the root, or the nura!>f;r 
of equal factors inlo which the given number is to be resulv^ed. The fl^nire 
for the »qtMre root is usually omitted, and simply the radical sign >/ is plujed 

before the given number. Thus, the square root of 25 is written y/z^ 

S. When a root is expressed by a fractional index, the denominator^ lik« the 
figure over the radical sign, denotes the root of the given number. Thus, \^^ 
denotes the square root of 25 ; 27 ' denotes the cube root of 27. 



QtTEiiT, — 346. In how miny ways are roots expressed 1 What are they T Oh». 
What does the figure over the radical sign denule ? What dues the denomiiia- 
tor of a firacttonal iudex deoots 1 



4rts. 346-849.] kvolution. 811 

$47« A namber which can be resolved into equal factors, 
or whose root caa be exactly found, is called a perfect power^ 
and itsj'oot is called a rational number, ' Thus, 16, 25, 27, &c., 
are perfeoTpowers, and theh* roots 4, 5, 3, are rational num- 
bers. 

348* A number which cannot be resolved into equal factors, 
or whose root cannot be exactly found, is called an imperfect 
power ; and its root is called a SurcL, or irrational number. 
Thus, 15, 17, 45, &c., are imperfect powers, and their roota 
8.8+; 4.1 +; 6.7+, &c., are surds, for their exact roots can« 
not be extracted. 

Obs. a number maybe a perfect power of one degree anrf an imperfect power 
of another degree. Thus, 16 is n perfect powHr of tbe second degree, but an im> 
perfect power of the third degree; that is, it is a perfect f^aare but not a perfect 
cube. Indeed numbers are seklorn perfect powers of more than one degree. 16 
b a [lerfect power of the 2d and 4lh degrees : 64 is a perfect power of the 2d, 2d 
•lid Gth degrees. 

349» Every root^ as well as every power of 1, is 1. Thus, 

1 It 

(1)5, (l)^ (1)«, v^l, v'l, Vh are all equal. (Art 341. Obs. 8.) 

17. What is the square root of .25 ? Ans.M, 

18. What is the square root of .16 ? .49 ? .86 ? .81 1 

19. What is the square root of .4? 

Suggestion, — The numerator .4 is a perfect power, but th« 
denominator 10 is an imperfect power; therefore the root 
cannot be exactly found. 

20. What is the square root of .9 ? 

21. What is the square root of .04 ? The square root of .09 ! 
Of .27? .64? 

22. Express the cube root of 46 both ways upon your slate, 
or on the black boai'd. 

28-80. Express the cube root of 64 both ways ; the fourth 
root of 181 ; the 5th root of 82 ; the 6th root of 64; the 7th 
root of 84 ; the 8th root of 91 ; the 9th root of 105 ; the 10th 
of 256. 



QuicsT.— 347. What is a perfect power t What is a ratlonarnumber 1 Z43. 
What is an imperfect power ? What is asurd 1 Ob$. Are numbers ever perfect 
powers uf one degree and imperfect powers of anotlier degree 1 Are they often 
perfect powers of more than one degree ? 349. What are all roots and powers 
ofll 
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EXTRACTION OF THE SQUAEE ROOT. 

S50* To extract the square root of a number is to find a factor^ 
wkich^ being multiplied into itself ^toiU prodiux the given number, 
(Art 344. Obs.) 

Ex. 1. What is the length of one side of a square room which 
contains 16 square yards ? 

Suggestion.-^JjQt the room be re* 
presented bj the adjoining figure. 
It is divided into 16 equal squares, 
which we will call square yards. 

Since the room is square, the ques- 
tion is simply this: What is the 
square root of 16? Now if we re- 
solve 16 into two equal factors, each 
of those factors will be the- square 
root of 16. But 16=4x4. There- 
fore the side of the room is 4 yards. 

2. What is the length of one side of a square room which 
contains 576 square feet ? 
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4x4sl6yard8b 



Operation, 
676(24 



44)176 
176 



Suggestion. — Since we may not see at once 
what the root of 676 is, we separate it into 
periods of two figures each, by putting a point 
over the 5, and the 6. This shows that the root 
is to have two figures, and thus enables us to 
find the root of part of the number at a time. 
(Art. 842. Obs. 2.) Now the greatest square of 5, the left 
hand period, is 4, the root of which is 2. We place the 2 on 
the right of the number for the first part of the root ; then 
subtract its square from 5, the period under consideration, and 
to the right of the remainder bring down 76, the next period, 
for a dividend. To find the next figure in the root, we double 
the 2, the part of the root already found, and placing it on tlie 
left of the dividend for a trial divisor, find how many times 
it is contained in the dividend, omitting the right band figara 



Qvan —350. What if It to extract tlie iqiiar* root 9i a nomber t 
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SQUARE ROOT. 



813 



Kow 4 is contained in 17, 4 times. Placing the 4 on the right 
of the root, also on the right of the trial divisor, we mnlti- 
ply 44, tlie divisor thus completed, by 4, the last fignre in the 
root, and subtracting the product 176 from the dividend, find 
there is no remainder. The answer therefore is 24. 

Obs, Since the root is to contain two figures, the 9 stands in tens' plaee ; bence^ 
the first part of the rout found is properly 30 ; which being doubled, gives 40 for 
tiie divisur. For convenience we omit the cipher on the right ; and Ut compen- 
sate fur this, we omit the right hand figure of the dividend. This is the same 
as dividing both the divisor and the dividead by 10, and tlterafore does not aiter 
liie quotient. (Art 88.) 

Proof. — 24=2 tens, or 20+4 nnits- 
24=2 " 20+4 " 



96 

48 



80 + 16 
400 + 80 



(a4)*=576 = 400+160+16. (Art. 842.) 



ILLtrSTBATION BY GEOMETRIOAL FIGUBB, 

A 800. 



H 



E 



— 'I 



Let the large square A6GD, 
represent the room in the last 
example; then the square 
BEFG will be the greatest 
square of the left hand period, 
the root of which is 20 ft., and 
20 X 20=400, the number of ft. 
in the area. (Art. 153. Obs. S.) 
But this square 400 ft. taken 
from 576 ft. leaves a remainder 
of 176 ft. Now it is plain, 
if the space remaining is all 
added to one side of this square, its sides will become unequal ; 
consequently it will cease to be a square. (Art. 153. Obs. 1.) 
But if it is equally enlarged on two sides,it will obviously con^ 
tinne to be a square. For this reason the root is doubled for 
a divisor in the operaticHi. The parallelograms A£FH and 
GFIO will therefore represent the additions made to the two 
i^ides, each of which is 4 ft. wide ; consequently the area of 
each is 20 X 4=80 ft., and the area of both is 40 x 4=160 ft 



p 



9l>fu 



o 



QuBST.-oOftff. What place does the first figure of tba root occupy in the CJUUB* 
pl0 tboTdl Why is tiw rigkt hand figun ooiittedt 
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Bot, having made these additions to tFO »des of the square, 
there is a vacancy at the corner. The square BIFII represents 
this vacancy, tlie side of which is 4 ft., the same as the 
widtli of the additions ; and its area is 4 x 4=16 ft For con- 
venience in finding the area of this vacancy, we place the last 
figure of the root on the right of the divisor, and thus it is 
multiplied into itself. We now have a perfect square, the 
length of whose side is 20+4=24 ft. 

351* From the preceding illustrations and principles, we 
derive the following general 

RULE FOR EXTRACTINa THE SQUARE ROOT. 

I. Separate the given number into periods of two figures each^ 
hy placing a point over the units' figure^ another oter the hun- 
dreds, and so on over each alternate figure. 

II. Find the greatest square number in the first or left hand 
period^ and place its root on the right of the number for the first 
figure in the root. Subtract tlie square of t}^ figure of the 
root from the period under consideration ; and to the Hght of the 
remainder bHng down the next period for a dividend, 

III. Double the root justfound^ and placing it on the left of 
tJie dividend for a trial diviso7\find how many times it is con- 
tainedin tJie dividend^ omitting the right hand figure; place 
tJie quotient on the right of tits root^ also on tlie right of the trial 
divisor ; multiply the divisor thus completed by the last figure 
of the root^ subtract the product from the dividend^ and to the 
remainder bring down the next period for a new dividend, 

IV. Double the root already found for a new divisor^ or bring 
down the last divisor^ doubling its right hand figure^ and proceed 
as before; thus continue the operation till the root of all tJie 
periods is found. 

Proof. — Multiply the root into itself; and if the product %$ 
equal to the given number, the toork is rights (Art. 844.) 

Obr. 1. The product of the divisor into the figure last placed in (he root^ can- 
not exceed the dividend. Hence, in fltiding the flgiire ol' the mt>tf tiuine allowiittco 
muai be made I'ur carrying, when ihe product of thin figure iutu Itself ezGe§dd U. 

Q<*«sT.— 351. What is the flnt step in extracting the aquore rootf The •»• 
cuod 7 Third ? Fourth 1 Bow is ■quare root proved 1 



ARTS. 351-353.] SQUARE ROOT. 315 

S. If the trial divisor is not contained \n the dividend, place a cipher in th« 
hx)t, also ou the right of the divisor, and bring down the next periud. 

3. If there is u remainder after all the perioUu are brought down, periods of ei- 
phers may be annexed, and the figures of the root thus obtained, will be decimtUs, 

351.0* Demonstration. — The reason for the several steps in the ru1e,niay be im 
ferrcd from the preceding illustrations. Thu following is a summary of them : 

1. Separatittg the given number into periods of tioo figures each, shows ho;;* 
many figures the root is to contain, and thus enables us to find part uf the root ut 
• lime. (Art. 343. Obs. 2.} 

2. The square of the first figure of the root, showsllhe number of feet, yards, &c., 
<lisposed of by the first figure of the root ; it is subtracted from the periud to ilud 
huw many feet, yards, &c., rejnain to be added. 

3. The root is doubted fur a trial divisor, because the addition must be made 
Dn two sides of the square already found, or it will cease to be a square, 

4. In dividing, the rigrkt hand figure of the dividend is omitted^ because the 
Upher on the right of the divisor is omitted ; otherwise the quotient would b« 
lU times too large for the next figure in tlm root. 

5. The last figure of the root is placed on the right of the divisor for convo' 
^ienceof mulL*iplying. The divisor is then muttiplied by the last figure of the 
4out to flud the area of the several additions thus made. 

3. Square root of 6251 4. Square root of 900 ? 

6. Square root of 1225? 6. Square root of 1764? 

7. Square root of 2916? 8. Square root of 4761 ? 
9. Square root of 8649? 10, Square root of 12321 ?. 

11. Square root of 53824? 12. Square root of 531441 ? 

352* Deeimali must be separated into periods like whole 
numbers, by placing a point over units^ then over hundredths, and 
so on, annexing a cipher to the right hand periud, if deficient. 

Obs. There will always be as many decimal figures in the root, as there are 
periods of decimals in the given number. 

353* To extract the square root of a common fraction. 

Reduce the fraction to Us simplest formy then extract the root of 

the numerator and denominator. 

Obs. When either the numerator or denominator is not a perfect square, the lyae- 
tion should be reduced to a decim>d, and the rout found us above. 
A mixed nun^er should be reduced to an improper fraction. 

Quest. — ^351. a. Dem. Why separate the given nnmber into periods of two 
figures each ? Why subtract ihe square of the first figure in the rttot from the 
first period? Why double the root 'thus found for a divisor? Why omit the 
rigtit band figure of the dividend ? Why place the last figure of the root on the 
right of the divisor? Why multiply the divisor by the last figure in the root? 
352. When there are decimals in the given number, how are tliey pointed off? 
When there is a remainder, how pfOceed ? Obs. How do you determine how 
inany decimal figures there should be In tl>e root? How is tbe square root ef a 
•emnoii fraotion found ? Of a mixed number t 
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18. 
14. 

16. 
18. 
20. 
22. 
24. 
26. 
28.. 
80. 
82. 
84. 
86. 
88. 
40. 
42. 
48. 
44. 
45. 
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WhAt is ilie square root of 6.25 ? Ans. 2.5. 



Sqaare root of 1.96 ? 
Square root of 234.09 ? 
Sqoare root .776161 ? 
Sqaare root of 17 ? 
Square root of 116964? 
Sqaare root of ||? 
Sqaare root of 6| ? 
Sqaare root 22420225? 
Sqaare root 16777216? 



15. Square root of 29.16? 

17. Square root of .1225 ? 

19. Square root of 2 ? 

21. Square root of 175 ? 

23. Square root of 10316944? 

25. Square root of |^|? 

27. Square root of 52 j\? 

29. Square root 5764801 ? 

81. Square root 43046721 ? 
Square root 3486784401? 33. Square root 1073.741824? 
Square root of ^fJfg^ 85. Sqaare root of 4$|} ? 
Sqaare root of jVtA^ ^7. Square root of JSJ|}? 
Square root of 40||? 39. Square root of 113f J ? 
Square root .00053361 ? 41. Square root .00038025 ? 
What is die square root of J of f| of || of 144 ? 
What is the square root of ^^ of f f of iVr of 4096 ? 
Required the sqaare root of 3 to 7 decimals. 
Required the sqaare root of 12 to eight decimals. 



APPLICATIONS OP THE SQUARE ROOT. 

854* A triangle is a figure which has three ndes and threi 
angles. When one of the sides of a triangle is perpendicular 
to another side, the angle between them is called a right^ngle. 



855* A right-angled triangle is 
ft triangle which has a right-angle. 

The side opposite the right-an- 
gle is called the hypothenuse, and 
the other two sides, the base and 
perpendicular. The triangle ABO 
is right-angled at B, and the side 
AG is the hypothenuse. 




QrietT.— 354. Wbnt i> a triangle 1 What is a right-angle t 335. What Is a 
right-angled triangle? Draw a right-angled triangle apon the black-boank 
What i« th0 dids-^ppoait* the rig hft^wgW caUod ¥ What are the oth«r two 
«»Uedf 



A&TS. 354-358.] 8QUARB ROOT. 817 

356* The square described on the hypothenuse of a right- 
angled triangle, is equal to the sum of the squares described on 
the other two sides. (Thomson^s Legendre^s Geom. B. IV. 11.) 



c/ 

A 



Ob8. The truth of this 
prc>po:!iihin may be seen 
fruin the foUowing geometf 
lical illustraUoii. 

Let ABC be a right-an- 
gled triangle, the base AB 
SS.4 ft., and the perpendic- 
ular AC=3 ft. Tlie square 
described on the base con- 
tains 16 sq. ft. and the 
square described ou the 
perpendicular contains 9 
sq. fl. ; now the sum of 
these squares l6-f-9=?5sq. 
ft. But the square de- 
scribed on the bypothe- 
Duse alfo contains 35 sq. 
ft. ; and is thereture equal 
to the sum uf the other two. 



Obs. Since the square of the hypothennse BC, is 35, it follows that the sqnam 
root of 35, which is 5, must be the hypoUienuse itself. Hence, 

357* When the base and perpendicular are given, to find the 
hppothenuse. 

Add the square of the hose to the square of the perpendicular^ 
and the square root qf the sum will he the hypothenuse. 

Tims, in the right-angled triangle, ABO, the base is 4, and 
the perpendicular is 8, then (4)* -f- (3)2=25, and -/25=6, the 
hypothenuse. . 

358* When the hypothenuse and base are given, to find the 
perpendicular. 

From the square of the hypothenuse subtract the square of the 
baseband the square root of the remainder will he the perpen- 
dicular. 

Thus, if the hypothennse is 5, and the base 4, then (6)"— (4)« 
s=9, and >/9=3, the perpendicular. 

(|CBvrw356. What U the equare described on the hypotbeoiise equal to ? 
Draw a right-angled triangle, and describe a square on each of its sidea 1 9I5.'7« 
When the base and perpendicular are gvveHttko^ \ft ^3bA \k$V3»^^^^^a» Vatas^'v 
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859* TTben the hypothemne and the perpendicular are 
given, to find the base. 

From the square of the hypoihenuse enbtraet the square of the 
perpendicular, and thesquareroot of the remainder willbe the base, 

Thos, if the hypothennse is 5, and the perpendicular 3, then 
(o)«-^3)a=16, and v^l6=4, the base. 

46. What is the length of a ladder which will jnst reaclL to 
the top of a house 32 feet high, when its foot is placed 24 feet 
from Uie house ? 

Operation, 
Perpendicular (32)«=32 x 32 = 1024 
Base (24)2=24 x 24= 576 

The sqnare root of their sum 1600=40 ft. Ans, 

47. The side of a certain school-room having sqnare corners, 
is 8 yards, and its width 6 yards :- what is the distance be- 
tween two of its opposite corners ? 

48. Two men start from the same place and at the same 
time; one goes exactly sonth 40 miles a day, the other goes 
exactly west 30 miles a day : how far apart will they be at 
the close of the firet day ? 

49. How far apart will the same travelers be at the end of 
4 days? 

50. A line 75 feet long fastened to the top of a flag-staff 
reaches the ground 45 feet from its base : what is tlie height 
of the flag-staff? 

51. Suppose a house is 40 feet wide, and the length of the 
rifters is 32 feet : what is the perpendicular distance from the 
beams to the ridge-pole ? 

52. The side of a square field is SO rods : how far is it be- 
tween its opposite corners ? 

53. If a square field contains 10 acres, what is the length of 
its side, and how far apart are its opposite corners ? 

54. If a school room is 40 feet long, 30 feet wide, and 14 
feet high, what is the length of a diagonal drawn upon the 
floor ; and what is the length of a diagonal drawn from the 
floor to the ceiling ? 

QrB8T. — 358. WhHD the hypothenu&« and bftse are fir^ven, how is the perpendicu- 
lar found ? 239* VVheu Uio iiypuUaeuiutu aud pvi-poudiuuiati: ma ^iveu, Low u Uta 
baaefoandl 
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360* The tide of a square equal in area to any gwen mir^ 
face^ is found by extracting the square root of the given surface, 

Ob9. To find the dimensions of a rectangular field, equal in area to a g^ven inr- 
fttct), when its length is double^ triple^ or quadruple^ &c., of iis breadth, find lb« 
Kqnare root o(^, ^, ^, of the given surface, and Uus wilt be the width ; bnd I he 
w!dth being doubled^ tripled, or quadrupled, as Uie case may be, wiil be the 

'ength, 

55. What is the side of a sqnare, whose area is equal to that 
of a circle which contains 225 sq. yds. ? Ans. 15 yds. 

56. A genera] has 906304 soldiers : how many must he place 
in rank and file to form them into a sqnare ? 

57. A man bought a sqnare tract of land containing 8840 
acres : how many rods square is the tract ? 

58. He afterwards divided his tract into four equal and square 
farms : what is the length of one of their sides ? 

59. A man having a garden 465 yards square, wished to 
extend it so as to make it 9 times as large : how many yards 
sqnare will it then be ? 

60. What is the side of a square, whose area is equal to that 
of a triangle containing 576 sq. ft.? 

61. The length of a rectangular field containing 80 acres, is 
twice its breadth : what are its length and breadth ? 

62. Tiie breadth of a rectangular farm containing 160 acres, 

15 i its length : what are its length and breadth ? 

63. What is the side of a sqnare equal in area to a rectangn* 
lar field 32 rods long and 18 rods wide ? 

361* The areas of all simUlar figures are to each other as 
the square of their similar sides or dimensions, (Leg. IV. 25» 
27. V. 10.) 

64. If a pipe 1 inch in diameter will fill a cistern in 60 mi* 
nntes, how long will it take a pipe 2 inches in diameter to 
fill the same cistern ? 

65. If a gate 9 inches in diameter will empty a mill-pond in 

16 hours, how large must a gate be to empty it in 4 hours ? 



QirasT. — 360. How do yon find the side of a square equal in area to any 
giTeii surface ? Obs. How find the dimensions of a rectangular field equal iq 
area to a given surfnce, when its loiicrth in double, triple, &c., of \\a breaq^t 
SGI. la what ratio are the areat) of siuiiiar iL^aiua Xo ««kCVx siVuL^tt* 



tze 
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U. IfoiMfl^ttf lliebBBeof BtrJmngalarpjmnidineABariag 
I< (iqiiai« Tret, is 80 inches in Icnt^ whst is the length of ft 
Mdeof ft similar pjramid, which meftsares 3S eqnare feet I 

67. A mfta owns ft buikliag lot caDtaioing 20 sqnore roili 
in th« sliftpe of a rigfat-tui^ed triangle, the perpend icnlar of 
which is 20 jrard* in length : whst ia the perpeadicMilar of a 
a timilar lot, which eontftins 30 equre roda ! 

Mti A Bieon proportional betueai tteo numhtri is found by 
mdliplying lie given tmntber* together, and txlraeHng tiu ffuort 
rvolqftlie pnxbicL {Art. S20, Obs, 1.) 

fi6. What is the metiD proportional between 9 and 161 
. Solati4m.—16x9=lU;»ai^lU=13. Ant. 

V\aA the mean proportional between tho folhiiring nnmbera : 

69. 4anilie. 74. 28 and 54. 79. { and J. 

70. 9 aud 29. 75. 45 and 96. 80. \ and jf. 

71. 25 and 36. 76. .04 and .16. 81. || and %}. 

72. 49 and 64. 77. .64 and 6.25. 82. %\ and ^^. 

73. Bl and 64. 78. .09 and .86. 83. y^\ and fi^. 



EXTRACTION OF THE CUBE ROOT. 
8C3> To extraa the eiibe root it to find a factor whiih hting 
tmlHplud into iltelf ttaiee, leili prodate the given numin*. 
<Art. 844.) 

1. Whatis theaideof BCnbica^bloclccontuning27BoIi(Ifeetl 
Suggestion. — Let the given block be -' ~ 7 

fepreaented by the adjoining cubical y ~ , '~ ■ I 

fignre, each side of wliioh is divided \ ~' [ ' ' 

into B equal aquaree, which we will [ _ _^ ' 

call Bqnara feet. Now, since the length ^ 

of a side is 8 feet, if we mnltiplv-3 into '- 

8 into 6, the product 27, will be the | 

■olid contents of the cabe. (Art. 154. ^ 

Ob«. 8.) Hence, if we reverse the pro- 



w 
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cess, i. e; if we resolve 27 into three eqnal factors, one of these 
factors will be the side of the cube. (Art. 344. Obs.) Ans, 8 fU 

2. A man wishes to form acubical moand containing 15625 
solid feet of earth : what is the length of its side ? 

1. We .first separate the given number Operation, 

into periods of three figures each, by placing 15625(25 

a |K>int over the units' figure, then over 3 



7625 diT. 



7625 



thousands. Tliis shows us that the root 2 200 
must have two figures, (Art 342. Obs. 3,) 30O 

and thus enables us to find part of it at a 25 

time. 1525 

2. Beginning with the left band period, 
we find the greatest cube of 15 is 8, the root of which is 2. 
Placing the 2 on the right of the given number, we subtract 
its cube from the period, and to the remainder bring down the 
next period for a dividend. This shows that we have 7625 
solid feet to be added to the cubical mound already found. 

8. We square the part of the root thus found, which in re- 
ality is 20, for since there is to be another figure annexed to 
it, the 2 is tens ; then multiplying its square 400 by 3, we write 
the product on the left of the dividend for a trial divisor ; and 
finding it is contained in the dividend 5 times,, we place the 5 
in the root. 

4. We next multiply 20, the root already found, b^ 6, the 
last figure placed in the root ; then multiply this product by 3 
and write it under the divisor. We also write the square of 5, 
the last figure placed in the root, under the divisor, and adding 
these three results together, multiply their sum 1525 by 5, and 
subtract the product from the dividend. The answer is 25. 

TROOV.^-Multiply the root into itself ttoice^ and if the last 
product is equal to the gif>en number, the work is right. 

Thus, 25 X 25 X 25=15625. 

Obs. The simplest method of illistratlDgthe process of extracting the cube root 
to those unacquainted with algebra and geometry, is by means of cubical blocks, 
. A set of thei>e bloclcs contains 1st, a cube^ the side of which is usually about 
1| in. square; 9d, thrtttide pieces about | in. thick, the upper and lower base 
of which is Just the siae of a side of the cube ; 3d, three comer pieces, whose ends 
are ^ in. square, and whose length is the aame as that of the side pieces ; 4ih, a 
small cube, the side of which is equal to the end of the corner p^liGesI It is de- 
sirable for every teacher and pupil to have a set. If not iBOUveaieiiUY ^t<Mus»d. 
at the (ihupa, any one can easily luaice tlieui (vftC bVm%«\t, 
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364« From the preceding illastratioDS and principles, we 
derive tlie foUowiDg general 

RULE FOR EXTRACTING THE CUBE ROOT. 

1. Separate the given number into periods of three figures eacf^ 
placing a point over units^ then over every third figure towards 
the left in whole numbers^ and over every third figure towards 
the right in decimals, 

II. Find the greatest cube in the first period on the left hand ; 
then placing its root on the right of the number, subtract the cube 
from the period, and to the remainder bring down the next jp«- 
riodfor a dividend, 

III. Square the part of the root thus found with a cipher an» 
nexed to it; multiply this square by 8, and place the product on 
the left of th^ dividend for a trial divisor ; find how many times 
it is contained in the dividend, and place the result in the root, 

IV. Multiply the root previously found with a cipher annexed 
by this last figure placed in it, then multiply this product by 3, 
and write the result under the divisor ; under this result write 
also the square of the last figure placed in the root, 

Y, Finally^ add these remits to the trial divisor ; multiply the 
sum by the last figure placed in the root, and subtract the pro- 
duct from the dividend. To the right of the remainder bring 
down the next period for a new dividend ; find a jiew divisor as 
before, and thus proceed tiU the root of all the periods is found. 

Obs. 1. When there fa a remainder, period* of ciphers may be added, and the 
flgttrea of the root thus obtained will be decimals. 

2. If the right hand period of decimate is deficient, this deficiency must b« 
supplied by ciphers. 

3. When there are Aneimah in the given example, find the root aa in whole 
numbers ; then point off as many decimal figures in the answer, as there are pe\ 

node ofdeeimals in the given number. 

4. If the trial divisor is not eontaintd in the dividend, place a cipher in the root, 
also two eiphere on the right of the divisor, and bring down the next period. 

5. In finding the cul>e root of a common fraction^ first reduce the fraction to its 
lowest terms, then extract the root of its numecator and denominat<H'. 

When either the numerator or denominator is not a perfect cube, the IVactioa 
should be reduced to a decimal, and the root of the decimal be found asabuvs. 
K mixed number should be reduced u> an improper fraction. 

QrKST.— 364. What is the first step in extracUng the cube root 7 The secoad 1 
Third 1 Fourth ¥ FitUi? Mow ia the cutA> ruv/t proved 1 
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DEMONSTRATION BY CUBICAL BLOCKS. 

1. The reason for dividing the number into periods ot three figuret^tattco fold: 
Firstt, it shows us bow mnny figures the root will contain : SeeotU, it enables us to 
find part of it at a time. Now, placing the large cube upon a table or stand, let i4 
represent the greatest cul)e In the left hand period, which in the example abuve 
is 8. the root of which is 2. We subtract this cube from the left hand period, and 
to ihe remainder bring down the next period, in order to find how many feet re* 
tnaiii to be added. In making this addition, it is plain the cube must be equally 
increased on three sides ; otherwise Its sides will become unequal, and it wiU 
Iben cease to be a cube. (Art» 154. Oba. 3.) 

2. The object of squaring the part of the root already found with a cipher an- 
nexed, is to find the area of one aide of the cube. (Art. J 53. Obs. 3.) The cipht^r 
is annexed because the part of the root thus found, denetet tens of the order next 
following. We'multiply its square by 3. because the additions are to be made to 
three of its sides; and, dividing the dividend by this product shows the thick- 
ness or these additions. Now placing one of the side pieces on the top, and the 
other two on two adjaanit sides of the cube, they will represent these additions. 

3. But we perceive there is a vacancy at three comers, each of which is of the 
same length as the root already found, or the side of the cube, viz: 20 ft., and 
the breadth and thickness of each is 5 ft., the thickness of Ihe side additions. 
Placing the corner pieces in these vacancies, they will represent the additions ne* 
eessary to fill ibem. The object of mulliplyiug the root already found by the 
figure last placed in it, is to obtain the area of a side of one of those additions; 
we then multiply this area by 3, tu find the area of a side of each of them. 

4. We find also another vacancy at one corner, whose length, breadth, and 
thickness are each 5 ft., the same as the thickness of the side additions. This 
vacancy therefore is cubical. It b represented by the small cube, which being 
placed in it, will render the mound an exact cube again. The object of squariug 
the 5, or the figure last placed in the root, is to find the area of a side of this 
cubical vacancy. We now have the area of one side of each of the side addi- 
tions, the area of one side of each of the corner additions, and the area of one 
side of the cubical vacancy, the sum of which Is 1523. We next multi|*ly the 

'mun of these areas by the figure last placed in the root, In order to find the cubiod 
con!ents of the several additions. (Art, 154. Obs. 3.) These areas are added 
together, and their sum multiplied by the last figure placed in the root, for the 
sake of finding the solidity of all the additions at once. The result would obvi* 
ou^ly be the same, if we multiply them separately) and then subtracted the sum 
of their products from the divUlend. 

8. What is the cube root of 1728? 
4. Cube root of 13824 ? 5. Cube root of 873248 ? 
6. Cube root of 571787 ? 7. Cube root of 1953125 ? 
8. Cube root of 2 ? 9. Cube root 2357947691 1 

QnisT. — Dem. Why separate the given number into periods of three figures 
each ? Why subtract the greatest cube flrum the left hand period 1 Why square 
the part of the root already found ? Why annex a cipher to it ? Why miiliiply 
its square by 3 ? Why divide the dividend by this product 1 Why multiply the 
ro««t alieady fourd by the last figure placed in iti Why muliipiy this product 
by 3 1 Why square the figure last placed in the rooii Why multiply the toni 
sf tbieoe areoB by the last figure placed i» the root 1 
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10. Cabe root of 12.167? 11. Onb© root of 91.125 ? 

12. Cube root of }J ? 13. Cube root of || J ? 

14. Cub© root of y^^, ? 16. Cob© root of Jf f J ? 

16. Cube root of ^VA ? 17. Cube root of j^f { ? 

18. Cube root of 13f ? 19. Cube root of 372V ? 

20. Cube root of 1092727 ? 21. Cube root 27054036008 ? 

22. Cube root 164.566592 ? 23. Cube root 122615.327232? 

APPLICATIONS OF THE CUBE ROOT. 

865« To find the side of a cube equal to any given solid. 

Extract the cube root o/the given quantity, and itioUl be the 
length of the side required. 

24. What 13 the length of a side of a cubical box, which con- 
tains 3890X7 solid inches ? 

25. Wliat is the side of a cubical vat, which contains 
48228544 solid feet ? 

26. What is the side of a cubical mound, which contains 
1259712 solid yards ? 

27. What is the side of a cube equal to a stick of timber 2 
feet square, and 128 feet long ? 

28. What is the side of a cubical bin, which contains 600 
bushels, allowing 2160.4 cu. in. to a bushel ? 

29. Wliat is the side of a cubical cistern, which holds 100 
wine hogsheads? 

30. What is the side of a cube eqnal to a pile of wood 2421 
ft long, 12 ft. wide, and 7 feet high ? 

866» The contents 0/ similar solids are to each other as the 
euhes of their similar sides or dimemions. (Leg. VII. 20. VIII. 
11. Cor.) 

Obs. Conversely, the enbea of the similar sides of similar solids are to each oihvt 
as their coutents, 

81. If a globe 4 inches in diameter weighs 32 lbs., what is 
the weight of a globe whose diameter is 5 inches ? 

JV0t«.— The iiametert of globes or balls are similar dimensions. Therefore, 

43 : 53 : : 32 lbs. : Ans. ; or, 64 : 125 : 32 lbs. : Ans. 
125 X 32 lbs.=4000 lbs., and 4000 lbs.-T-64=62.5 lbs. Ans. 

QvttsT.— SH.*). How find the s'de of a entie equal to any givtm suUdf 36& 
What is the luiio of Bitiiilur sulida to eauh uUier 1 
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82. If a ball 3 inches in diameter weighs 4 lbs., what is the 
diameter of a ball which weighs 82 lbs 1 

Solution, — 4 lbs. : 82 lbs. : : 8' : cube of diameter required. 
Now 82 X 27=864 ; then 864-1-4=216, and ^216=6 ft. An». 

83. If a round melon 4 inches in diameter weighs 8 Ibs^ 
what is the weight of a similar melon 12 inches in diameter? 

84. If a cube of gold whose side is 3 inches is worth $6400, 
what is the worth of a cube of gold whose side is 8 inches ? 

85. If a pyramid 60 feet high contains 12500 cu. ft., how 
many cu. ft. are there in a similar pyramid 30 ft. high ? 

86. If a conical stack of hay whose height is 12 feet contains 
6 tons, what is the weight of a similar stack whose height is 
20 feet ? 

37. If a wire \ of an inch in diameter and { of a mile long, 
weighs 500 lbs., what is the weight of a suspension bridge of 
the same length, having 10 wire cables, each 4 in. in diameter? 

88. If a cylindrical cistern 6 feet in diameter will contain 80 
hogsheads of water, how much will a similar cistern contain, 
whose diameter is 20 feet ? 

367t To find the side of a cube whose solidity shall be 
dottble, triple, &c, that of a cube whose side is given. 

Cube the given side, multiply it by the given proportion, and 
the cube root of the product mil be the Hde of the cube required, 

39. What is the side of a cubical mound, which contains 8 
times as many solid feet as one whose side is 8 ft. Ans. 6 ft. 

40. Required the side of a cubical vat, which contains 8 
times as many solid feet as one whose side is 5 ft. 

41. If a cube of silver wliose side is 4 inches, is worth $200, 
what is the side of a cube of silver, worth ^1600 ? 

42. I have a cubical box whose side is 6 feet ; I want an- 
other which will contain \ part as much : What will be the 
length of its side? , 

43. Required the side of a cubical vat which shall contain 
f\ part as much as one whose side is 12 feet? 



Qrierr.— 987. How And the side of a cub« wbOM ■olidlty is doub]«%tcl^Vt^bA^ 
that of a cube wboae aide ia given? 
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SECTION XV. 

EQUATION OF PAYMENTS. 

Art. S88« Equation of Payments is the process of finding 
the average tivM of two or more payments which are due at dif- 
ferent times. 

Oba. The average time of two or more payments is often called the mean or 
tqualiied time. 

369* From principles already explained, it is manifest, when 
the rate is fixed, the interest depends hoth upon the principal 
and the time, (Art. 241.) Tims, if a given principal produces 
a certain interest in a given time. 

Double that principal will produce twice that interest ; 

JTa^that principal will produce halfthfLt interest; &o. 

In double that time the same principal will produce twice that 
Interest ; 

In Aa^that time it will produce Aa^that interesf; <bc. 

S70t Hence, it is evident that any given principal will pro* 
^uce the same interest in any given time, as 

One half that principal will produce in double that time ; 
One third " " " " in thrice that time ; 

Twice " " " " in A^Z/" that time; 

Thrice " " " *' in a fAircZof thattime,&e. 

Thus, the interest of $3 for 1 ]rear, =$1 for 3 years ; 

the ittterest of S3 for I year, =$t for 3 years ; &o. 

the interest of $4 for 1 month,=91 for 4 months ; 

the interest of $5 fur 1 month^zfl for 5 mouUis; &c. HencO) 

871 • The interest of any given principal for 1 year^ 1 months 
or 1 day^ is the same as the interest of 1 dollar for as many years^ 
months, or days^ as there are dollars in the given principal. 



QnB«Tw^368. What is Equation of Payments ? Oi«. What Is the average time 
of two or more payments called 1 3(jttk When the rate is fixed, upon what d(MS 
the interest de|«nU 1 371. Wliat is the interest of any given pnnci|wl for 1 y«ai( 
I mouth, or 1 day, equal to 1 
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0a8B I. — When the teveral items have the same date, hut dif-^ 
ferent credits. 

1. If you owe a maa $5 payable in 8 months, and. $10 in 2 
months, at what time may both paymeuts be made without 
loss to either party ? 

jSnaljfMU. — Since the interest of $3 for 1 month is the same as the interest of 
ifl for 5 months, (ArL 371,) the interest of $5 for 8 months must be equal to the 
Interest of 91 for 8 times 5 months ; and 5 mu. x 8=40 mo. lu lilce manner the 
interest or$iO fur 3 months is equal to the interest of $1 for 2 times 10 niontlis, 
or 90 months. Now 40 months and 20 months are 60 months; therefure, you 
•re entitled to the credit of $1 tor (K) m.>uths. Bat $1 is y^ of 915, consequeutiy 
you are entitled to the credit of 9 13, y*^ part of 60 months, and 60 munth8-»- 15=4 
mo. Therefore, both paymeuts may be made in 4 mouths without loss to either 
party. Ueuce, 

372. To find the average time of two or more payments, 
when the items have the same date, but different credits, 

Mtdtiply each debt hy the time he/ore it become due; then 
divide the sum of the products thus obtained by the sum of the 
debts, and the quotient will be the average time required, 

Obs. 1. If^oneof the debts or items is to be paid down^ its product will be 
nothing: but in finding the sum of the debts, this puymeut must be uddvd wiib 
Uie others. 

3. This rule is baaed upon the supposition that iUseount and interest paid in 
advaneef are equal. But this is not exactly true; eonsequeutly, the rule, Uiougl« 
In goueral use, m not strictly accurate. (ArL 26J. Obs. 1.) 

2. If I owe a man $30, due this day, $20, payable in 4 montlifl, 
$40 in 6 months, and $60 in 3 mouths, at what time may I 
justly pay the whole at once ? 

JV*oC«.— Since 930 is already due, it is entitled to no $30 xO m.= 00 

credit, and if multiplied by 0, its product is 0. But ^20 X 4 m'= 80 

the sum of the produce shows how long a credit 91 ^aq vx a --,* 040 

muiit have to equal the credit to which the sum of hII \ufx q * IZ 1 0/ k 

the debts is eniiiled ; therefore the 9:i0, which is now ?^ X<i m. -- lot» 

due, must be added with the other debts to form the 150 15|0)50|0 

true divLbor. j ^„ ~~zrT 

Ans, 3J m. 

8. A farmer has 3 notes; one of $50, due in 2 months; 
another of $100, due in 6 months ; and the third of $150, due 
in 8 months : what is the average time of the whole ? 

Qi'icsT.-~372. How flud the average time of two or more payments, when the 
It0in» have the same dale, but diflbreut cretUtsf Obs. It one of the items is to 
be paid dawn, how proceed ? 
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4. A merobant buys goods, and agrees to pay $400 down, 
$400 in 4 months, and $400 in 8 montlis : yrh&t is the average 
time of the whole? 

5. A man borrows $600, and agrees to pay $100 in 2 months, 
$200 in 5 months, and the balance in 8 months : when can he 
justly pay the whole at once ? 

6. A man boys a house for $1600, and agrees to pay $400 
down, and the rest in 3 equal annual instalments : what is the 
average credit for the whole ? 

7. I have $1200 owing to me, ^ of which is now doe ; J of 
it will be due in 4 months, and the remainder in 8 months: 
what is the average time of the whole ? 

8. A grocer bought goods amounting to $1500, for which he 
was to pay $250 down, $300 in 4 months, and $950 in 9 months: 
when may he pay the whole at once 1 

9. A young man bought a farm for $2000, and agrees to pay 
$500 down, and the balance in 5 equal annual instalments: 
what is the average time of the whole ? 

Case II. — When the ehargee hone different dateSj lut the eame 
eredit. 

10. A nMin bought the following bills of goods on 6 months' 
credit: Jan. 1st, 1853, $50; Jan. 16th, $75; Jan. 28th, $25; 
Feb. 24th, $250; March 14th, $100: at what time most a 
note for the whole, amount be dated, so that the buyer shall 
have 6 months* credit ? 

Suggestion. — ^Sinoe the note Cfperatian, 

k to be made payable in 6 

months from date, it is plain J®"- ^» ^^^^ ^^ <>^^ 
that the average date of the || ^^»' '^^^^^ = 1^25 
several charges, that is, the " ^®' 25x27 = 675 
average time from the first Feb. 24, 250 x 54 =13500 
charge to the last, will be the ^^' ^^^ ]^>' "^^ =.!??? 
date of the note. S^ 5|00 )225|00 

The average time from the first charge is 45 days. 

> Therefore, the note must be dated Feb. 14th, 1853. Hence, 

QuKST. — 373. How fiud the average time, when the eharges Wave diSarent 
dates, but the same credits? Ob», From what date do juu reckon time 1 Do 
you count the day from which and the day to which you reckon ? When the 
Uems have diffwrent dales and diSerant credits also, Aom whiU do yoa reckon ih» 
time* and how prooeed 1 



Art. 8?d.] patmekts. d2ti 

373t To find the average time, when the charges have dif' 
ferent dates, but the same credit. 

Multiply each charge hy the number of days from the date of 
thejlrst charge to its own date^ divide the sum of the products 
hy the sum of the ehmrges, and the quotient will he the average 
time from the first charge, 

Obs. 1. Any conventent date maybe taken from which to reckon the time, o)>- 
■erf iiig that the day /tmr which you reckon must not be coanted ;^but the day 
So which you reckon, mutt be counted. Thus, the average time of the laat ex- 
ample mny be found by multiplying each charge i>y the number of days (Tom the 
time the first charge is due to the time it is itself due, then proceeding as before. 

S. When the items bave different dates and different eredits^ the time should 
be reckoned from the day on which the fir$t payment is to be made ; then mul- 
tiply each charge by the number of days from this date to the time it is itaelf 
due, and proceed according to the rule above. 

3. If the average time contains a fraction lets than haif a day. it is disregarded ; 
If equal to, or greater than a hall^ 1 day is added. 

11. Bought the following amount of goods o\i 4 months^ 
credit: March 10th, 1852, $200; April 15th, $160; May Ist, 
$440 : at what time is the whole amount payable? 

12. Bought the following bills on 8 months: July 5thy. 
1858, $620.25 ; Aug. 11th, $240.56; Sept. 20tli, $821.64; Oct. 
12th, $510.88 ; Nov. 1st, $308.17 : when ought a note for the 
whole amount to be dated ? 

18. A merchant bought the following bills of goods : March 
19th, $350 on 4 months; April 1st, $480 on 130 days; May 
16th, $540 on 95 days^ Jane 10th, $780 on 8 months: what 
is the average time for the payment of the whole ? 

14. Bought the following bills of goods on 90 days' credit: 
May 10th, $375.63; May 18th, $738.45; June 3d, $860.40; 
June 17th, $692.38; July 3d, $379.68; July 12th, $417.13: at 
what time will the whole be due at once ? 

15. A grocer sold the following amount of goods: June dd, 
$880 on 90 days' credit; June 10th, $485 on 80 days ; July 21st, 
$834 on 60 days; July 27th, $573 on 110 days ; Aug. 2d, $485 
on 80 days : at what time will the whole be due ? 

16. Sold the following bills of goods on S months: Sept. 
5th, 1850, $1163.25; Sept. 20th, $2368.41 ; Oct. 7th, $3561.34; 
Oct. 23(1, $840.90 ; Nov. 13th, $1307.63 : at what time must 
a note for the whole amount be dated to give the buyer the 
specified credit? 
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Case III. — Partial payments made before a debt is due. 

17. Bouglit a bill of goods of $600 on 6 months ; in 2 raontlis 
I paid $150, and 2 months later I paid $200 more : what is the 
average time for paying the balance. 

Suggestion. — The payment of Operation, 

$150, 4 months before it is dae, $150x4 = 600 rao. 

entitles me to a credit on $1 for $200 x 2 = 400 ma 

600 months ; and the payment of 600— ^50=250)1000 rao. 
$200, 2 mo. before it is due, en- j^^g^ 4 mo. 

titles me to a credit on $1 for 400 

mo. Therefore, by both payments I am entitled to a credit on 
the balance $250 for 4 mo. after the debt is due. Hence, 

374* To find the average time on the balance of a debt, 
when partial payments have been made before the debt is due. 

Multiply each partial payment by the number of days or 
months from the time it was made to the time it would be due; 
divide the sum of the products by the balance unpaid^ and the 
quotient will be the average time for the payment of the balance, 

18. A man gave his note for $1500, payable in 10 months; 
in 4 months he paid $350; 2 months after he paid $150; 1 
month later he paid $100 : how long ought the time for pay- 
ing the balance to be extended ? 

19. A grocer bought goods amounting to $2100 oh 120 days 
credit ; 30 days after he paid $470 : in -30 days more he paid 
$380; and in 30 more he paid $700: what time ought to be 
allowed him on the balance ? 

20. A printer bought a lot of paper for $1836 on 6 months; 
in 2 months he paid $825 ; in 1 month more he paid $370; 
1 month later still he paid $530 : how long time ought he to 
be allowed on the balance ? 

21. A man bought a house for $16280 on 2 years' credit ; in 
8 months he paid $1285 ; in 4 months more he paid $2017; 
8 months later he paid $3269 ; and in 2 months after this bo 
paid $1735: how long ought the payment of the balance to 
be deferred I 



QuKfT.— 374. How flQd the average time on the balaace of a debt wh«i parUit 
I«ymeat8 have been niade before the debt is due t 



Arts. 374-376.] 



PATMSNTS. 



831 



Case FV. — Averaging Accounts Current hearing interest, 

375t An account current is a statement exhibiting the dehiU 
and credits of the business transactions of one person with 
another. 

Dr, Henry Duncan in Account with George Wells, Or, 



1853. 

Jan. 1 
Feb. 15 
Mar. 22 



For Merchandise. 

u u 



$250.00 
200.00 
560.00 



1853. 

Jan. 21 
April 1 
11 



tt 



By sandries 
*' draft on B. 
'' cash 



$180.00 
160.00 
210.00 



Wliat is the balance due July 1, 1853, at 6 per cent, interest ? 

Operation, 
Drs. $250.00 x 181<?.=45250 Ors. $130,00 x 161<Z.=20930 

200.00 xl86(/.=27200 160.00 x 914.=:14560 

550.00 x-101t?.=55650 210.00 x 81<^.=17010 



Int. 21.33 6|000)128|000 



Int. 8.75 6|000)52|500 



$1021.33 Amt. $21,333 Int. Arnt. $508.75 
508.75 



Int. $8.76 



$512.$8 balance due July 1st, 1853. Henoe, 

376t To find the true balance of an account current. 

I. Multiply each item of debit and credit by the nwmber of 
days from its entry to the time of settlement, 

II. Divide the sum of the products on each side by 6000, and 
the quotients will be the interest due on tlie respective sides at 6 
per cent, (Art. 247.a.) 

III. Finally subtract the amount of the smaller side from that 

of the greater^ and the remainder will be the true balance, 

Obs. In some caseflyinterest on accounts current does not begin until a specified 
time after the entry. Hence, it fiMJilitates the operation to plHce against each 
Item the number of days fhim the time it is due to the time of settlement. 

23. Put the following items into the form of an account cur- 
rent, and find the true balance Jan. 1st, 1854, at 7 per cent. 
A. B. bought of 0. D., July 16th, 1853, merchandise $350; 
Aug. 11th. $460; Sept. 9th, $570; Sept. 14th, $840; Oct 
18th, $780. The former paid Aug. Ist, in stock $260; Sept. 
80th, in grain $340 ; Oct. 5th, cash $500 ; Oct. 21st, $625. 



Qi7KST.^376. Bow find the true balnDce of an account current 1 
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PARTJTfiBSHIP. 

S] T« Paxtsebsdip tt <A« iuneiating of two or more individu- 
flb to^ttkerjor the tramaetioR ofbufinas. 

The permmM thos assodated are caUed partnerM ; and the 
association k termed a company^ firm or Aoiim. 

Tlie flM»fy employed is called Uie capital or ttoek; and the 
profit or Ion to be shared among the partners, the dioidend. 

Case L— Jfil«ii 4ae& partner^ stock is employed for the same 



Ex. 1. A and B formed a partnership ; A furnished $300 
capital, and B $500 ; they gained $200 : what was each part^ 
]ier*8 share c f the gain f 

Suggestion. '-The amount of the whole stock was $300 + 
$500=$800; A's part of it was |S1=|, and B's part was 

fit — s 

Then, A miMt have had | of the gain ; and $200 x J =$75 
AndB *» u tt I u u and $200 X 1=125 

Proof. — ^Tlio cram of the shares equals the whole gain, $200 

Or, $800 stock : $200 gain : : $300 A's stock : A's gaia 
j^fow, $200 X 300-^$800=$75 A's share. 

Again, $800 stock : $200 gain : : $500 B's stock : B's giun. 
And, $200 X 500^$80a=125 B's share. Hence, 

S78« To find each partner's share of the gain or loss, when 
ihe stock of each is employed for the same time. 

Multiply each man's stock by the whole gain or loss ; divide 
the product by the whole stocky and the quotient will be his share 
of the gain or loss. 

Or, make each marCs stock the numerator, and the whole itock 
the denominator of a common fraction ; multiply the whole gain 
or loss by these f radians, and the products will be the respective 
shares of the gain or loss. 



QuKST.— 377. Wbftt is partnership? What are the persons thas a<<8oclatrd 
called 1 What is the association called ? What is the muney employed called ? 
What the proflt or loss? 378. Huw is each man^s share of the gain or loss 
f ;uod, wlaeo the stock of each is employed for the same time 1 
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Ob8. 1. This rule is applicable to questions in Bankruptcy, General Average^ 
and all other operations in which Ibere is to be a division of property in specie 
fled pro(Mirtioiis. 

2. The pn-ceding case is often called Single Fellowship. But since a partntr* 
ahip is always composed of two or more individuals, it is somewiiat difllcult to 
see the propriety of calling it eingle, 

d. A, B, and G form a partnership ; A famishes $600, B 
$800, and C $1000 ; they gain $480 : what is each man's share 
of the gain ? 

8. A Bapkrupt owes A $1200, B $2300, $3400, and D 
$4500 ; his whole effects are worth $5600 : how much will 
eacli creditor receive? 

4. A, B, 0, and D make np a purse to buy lottery tickets; 
A pnts in $30, B $40, $60, and D $70 ; they draw a prize of 
$2000 : what is each man's share ? 

Case II. — When the stocks are employed for unequal pertods, 

5. A and B formed a partnership ; A put in $300 for 2 
months, and B $200 for 6 months ; they gained $150 : what 
was each man's just share of the gain? 

Suggestion, — The gain of each depends both upon the capital 
he furnished, and the time it was employed. (Art. 369.) 

A's stock $300 X 2=$600, the same as $600 for 1 mo. 
B's " 200x6=1200, " " 1200 " 
Sum of products, $1800, 
A's share of the gain must therefore be tVA= !• 

Bia u u a (( a u 120 — 2 

Now $150 X J =$50, A's share. 
And $150 X |=$100, B's share. Hence, 

S79t To find each partner's share of the gain or loss, wL«d 
the stock of each is employed for different periods* 

Multiply each partner's stock hy the time it is employed; make 
each man^s product the numerator^ and the sum of the products 
the denominator of a common fraction ; then multiply the whole 
gain or loss hy each man's fractional share of the stocky and the 
product will be his share of the gain or loss, « 

Obs. This case is often called Compound or Double Fellowship. 



Quest.— 0&*. To what is this rule applicable t What is It sometimes called T 
870, When each man^s stock is empluyed for diir»rent periods, bow proceed t 
Obt, What is this eaae sometimes called Y 
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6. A, B, and G enter into partnersliip ; A pnts in $500 for 
4 ino., B $400 for 6 mo., and $800 for 8 mo ; they gain 
$340 : what is each man^s share of the gain ? 

7. A and B hire a pasture together for $60 ; A pnt in 120 
sheep for 6 months, and B put in 180 sheep for 4 months : 
what should each pay ? 

8. The firm A, B, and lost $246; A bad put in $85 for 8 
mo.f B $250 for 6 mo., and $500 for 4 mo. : what is each 
man^s share of the loss ? * 

9. A and B engaged in an ad venture of $800; A continued his 
stock for 6 months, and received $54 gain ; B continued his 4 
months, and received $40 gain : what sum did each contribute. 

MEDIAL ALUGATION". 

880« Alligation is the method of finding the average price 
of compounds^ which consist of ingredients of different values ; 
or of forming compounds which shall have a given average value. 

It is of two kinds, Medial and Alternate. 

JVofe.— The term ailigation is fVoro the Latin alligo, to hind or tie together. 
It had its origin in the manner (»f connecting the nambers together by a curve 
line,in the solution of a certain class of examples. 

381 • Medial Alligation is the process of finding the mean 
price of a mixture of two or more ingredients oi different vah 
ues^ when the quantity and value of the articles mixed are given, 

JV*oC«.-— The term medial is derived from the lAtin mudiug^ which siguifles a 
wuan %.T average. 

1. A farmer mixed 8 bushels of corn which cost $.92 per 
bushel, with 12 bushels of oats which cost $.56 per bushel: 
what is the mixture worth per bushel ? 

Suggestion, — By adding the cost 8 bushels at $.92 =$7.36 
of the corn to the cost of the oats, 12 " .56 = 6.72 

the cost of both is $14.08. 20 bu. whole cost $14.08 

But the mixture contains 8 bu. 
+12 bu.=20 bu. Now if 20 bu. 20) $14.08 

cost $14.08, one bu. will cost ^V o^ '^^'' $-704 per bu. 
$14.08, which is $.704. Hence, 

Qdkbt.— 380. What is Alllgntion ? Of how many kinds is it ? JV<;e0. Whal 
is the meaning of the term alli^atiun? 381. What is medial alligation 7 3% 
Bow find the mean value of a mixture, when the quantity '^^ the price *d 
each of the ingredients are given 1 
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882* To find the average value of a mixture, when the 
quantity and the price of eadi of the ingredients are given. 

Divide the whole cost of the ingredients hy the whole quantity 
mixed, and the quotient will be the mean price of tfie mixture. 

Proof. — Multiply the whole mixture hy the mean price, and 
if the product is equal to the whole cost, the work is right, 

2. A grocer mixed 72 Ihs, of sugar worth 6d. a pound, 1 10 
^s. worth 8d, a pound, and 95 lbs. worth lOd. a pound: wlinc 
{s the worth of a pound of the mixture ? 

3. A refiner melted 5 lbs. of gold 22 carats fine, 2 lbs. 8 oz. 
20 carats fine, and 1 lb. 7 oz. 18 carats fine : what was the 
fineness of the mixture ? 

4. A drover bought 45 horses at $87 apiece ; 64 oxen at 
$48 apiece, and 71 cows at $28 apiece : what must he sell the 
whole at apiece in order to make $100 ? 

ALTERNATE ALLTGATIOK. 

383* Alternate Alligation is the process of finding what 
quantity of two or more ingredients, whose prices are given, 
must be taken to form a mixture of a given price. 

JV*oe«< — The term alter nate is from the Latin alternatus^ signifying hy turna^ 
tfid indiextes the connectlun of the prices which are lesa than the mean price^ 
with those which are ffreater. Alternate alligation embraces three Cases. 

Oasb I. — When the price of each ingredient and the price 
of the mixture are given, to find the quantitt qf each ingre* 
dient, 

5. A grocer wished to mix four kinds of tea, worth 8s. 6s. 
Ts. and 8s. a pound, so that the naixtnre may be worth 6s. a 
pound : what quantity of each must be taken. 

First, Second, Third Operation, 



6 



3—. lib. 
5 — 02 1bs^ ft 
7— ^.8 lbs. ^ 
8_y 1 lb. 



8 ^ 2 lbs. 

5 — . \1 lb. ft 
7Z) )l lb. ^ 
8 y 3 lbs. 



8 — sr-^ 2 + 1=8 lbs. 
5—0 ^,2 =2 lbs. 
7-^ J 8 =8 lbs. 
ft y^ 3+1=4 lbs. 



Suggestion. — ^We first connect each price, which is l^js than 
the price of the mixture, with one or more of the prices which 

QTBflrr.— 383. What to slteriMte alligatlou 1 JVtfto. What i« the neaniog of 
the term alternate ? 
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are greater; and each greater price with one or more of those 
that are Uia, We then place the difference betweea the priM 
of each kind and that of the mixtare on the right of the price 
with which each is connected, and the diiferences which stand 
opposite the respective prices, denote the relative quantitiet 
which will form the mixture required. Hence, 

381« To find the quantity of each ingredient, when its prioe 
aid the price of the required mixture are given. 

I. Write the prices qfthe ingredients under each other^ begin- 
ning with the least ; then connect^ with a curve line^ each price 
which is less than the price qfthe mixture with one or mare qf 
those that are greater ; and each greader price with one or more 
qf tJiOse that are less. 

II. Write the difference between the price of each ingredient 
and that of the mixture^opposite the price of the ingredient with 
which it is connected, Jf only one difference stands against any 
price^ it will denote the quantity to be taken of that price ; but 
\f mare than one^ their sum will be the quantity, ^ 

Proof. — Find the value of all the ingredients at their given 
prices ; if the amount is equal to the value of the whole mixture 
at the given price^ the work is right, 

Obs. 1. The abuve rule it baaed on the principle that the «zce«« of one in|^ 
dieiit above the ui«aii price of llie mixluro, cuuiitorbalancOii the d^teiemcg vt 
•Dotber iogre4lient which ia beloie, Tbu-t, in the flrot operatioHy 1 lb. of ttie lat 
kind of lea, laclia 3b. of the average price of tiie mixture ; but adding 3 IbB. of 
the 3d kind, which b Is. a pound above the average price, wiil couiuerbalauoe 
ihia deficiency. The deficiency of the 2d liiiid is made up by the excess of the 4th. 

In the seeoud operation, the deflcl«ncy of the Ist ia made up by the exceaa of 
the 4th ; and the deficiency of the '2d, by the exceaa of the 3d. 

In Uie third operatimn^ the deficiency of the 1st is partly made up by the ex- 
eeas of the 4ih, and partly by the excess of the 3d. 

2. It is imiiittterial in what muiiiier we select the pairs of Ingredients, provided 
the price of one of the ingredients Is less and the oiher greaUr than the Mssa 
price of the mixture. 

3. Examples under this rule admit of as many different anawerBjOS there are 
metltods ot connecting the prices of the ingredients which are less than that of 
the mixture, with those that are greater. 

6. A goldsmith has gold of 16, 18, 22, and 24 carats fine: 
how much of each may be taken to form a mixture 20 oarats 
fiue? 



QuBsT.— 384. How find the qunnlity of each ingredient, when its' priee and 
the price of the mixtuie are given ? 
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7. Howmach coffee at 9, 11, and 14 cents a poand, will/orm 
a mixtiire worth 12 cents a pound ? 

6. How mach ginger at 16, 18, 21, and 22 cents a poand, 
will form a mixture worth 19 cents a pound? 

9. A merchant wished to huy four kinds of silk, worth 68, 75, 
83, and 85 cents per yard, so that the average price should be 
80 cents: how many yards of each can he take % 

Case II. — Whefn. the quantity of one of the ingredienta and tha 
mean price qfihe mixture are given, 

10. How many pounds of starch worth 11 and 15 cents a 
pound, must be mixed with 16 lbs. at 10 cents, so that the mix- 
ture may be worth 13 cents a pound ? 

Suggestion. — ^By connecting the prices of the ingredients m 
in the last case, we find the differences between them and the 
price of the mixture to be 2, 3, and 5. Then the difference of 
the ingredient whose quantity is given, is to each remaining 
difference^ as the quantity given is to the quantity required of 
each of the other ingredients. That is, 

2 cts. : 2 cts. : : 16 lbs. : to the lbs. at 11 cts., or 16 lbs. 
2 cts. : 6 cts. : : 16 lbs. : to the lbs. at 15 cts., or 40 lbs. 
An*. 16 lbs. at 11 cts., and 40 lbs. at 15 cents. Hence, 

385* When the quantity of one ingredient and the price of 
the mixture are given, to find the quantity of the other ingre- 
dients. 

Find the difference between the price of each ingredient and 
the mean price of the required mixture, as before ; then by pro^ 
portion^ 

As the difference of that ingredient whose quantity is given^ 
is to each particular difference^ so is the quantity given to the 
quantity required of each ingredient, 

11. How much molasses at 25 30, and 37 cents per gallon, 
must be mixed with 20 gals, at 20 cts., that the mixture may 
be worth 28 cts. per gallon ? 

12. How much corn at 45, 56, and 65 cents per bushel, must 
be mixed with 25 bn. of oats at 40 cts., that the mixture may 
be worth 50 cents a bushel ? 

QcKST.— 385. When the quantity of uae ingredieot and the price of the mil!^ 
tura tu» given, how find the quantity required of iLie other ingredieabt t 
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Case ITI. — Whfn iks «iM!» f^aaJtUf/ mixed and the mean 
frUx of the mixture are ffiren, 

IS. A man mixed 75 baskets <^ strawberries at 6, 8, and 12 
rents a basket; tbe mixtore was worth 10 cents a basket: 
Low inan J baskets of each kind did be mix t 

S^iKf^ettion. — We first find tbe difference between tbe price 
of each ingredient and the mean price as before, Tiz : 6 centa, 
S cents, and 2 c»its, the sum of which is 10 cents. 

Then the mm of the differences, is to each particular differ" 
CMS, as the wlK>1e qoantity mixed, is to the qnantitj of each 
ingredient. That is, 

10 cts. : 6 cts. : : 75 has. : to the bas. at 13 cts., or 45 bas. 
10 cts. : 3 cts. : : 75 has. : to tlie has. at 8 cts., or 15 bas. 
10 cts. : 2 cts. : : 75 bas. : to tbe has. at 6 cts., or-ld bas. 
Ane, 45 has. at 12 cts., 15 bas. at 8 cts., and 15 bas. at 5 cts. 
Hence, 

38S« IVlien the quantity to be mixed and tbe price of the 
mixture are given, tofahd the quantity of each ingredient. 

Find the difference Mween the ffrice of each ingredient and 
the mean price of the required mixturCj as before; then hy pro- 
portion^ 

The sum of the differences^ is to each particular difference^ 
as the whole quantity to be tnixed^ to the quantity required 
of each ingredient, 

14. A farmer having oats at 25 cents, com at 50 cents, peas 
at 80 cents, made a mixture of 100 bushels which was worth 
60 cents a bushel : how many bushels of each did he use ? 

15. A grocer has four kinds of spice worth 75, 80, 85, and 
95 cents a ponnd : how much of each will form a mixture of 
50 lbs., worth 87 cents a pound ? 

16. A man bought four kinds of wool, at 50, 62, 75, and 83 
cents a pound, and made a mixture of 750 lbs., which cost him 
70 cents a pound: how many pounds of each kind did he 
take? 

QiJKST. — 386. When the whole qnantUy mixed and tbe mean prieeof the mil* 
tare are giren, how find the quautitj of each ingredient? 
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REDUCTION OF CURRENCIES. 

387i The term currency signifies money^ or the eirculcUing 
medium of commerce, 

888 • Reduction of currencies is ihe process qf changing money 
from the denominations of one country to ihe denominations of 
another^ without altering its value. 

Ob8. 1 The intrin»ic value of the coins of different nations, depends npon their 
wdftht and the purity of the metal of which they are mnde. (ArU I4G.a. Obs. 1.) 

The legal value of foreign coins is determined by the laws of the country. 

2. For the preeent standard weight and purity of ibe gold and silver coins of 
the United States, see Art. 146.a. Obs. 2. 

389* Foreign coins and moneys of account which have been 
made current in the United States^ by act of CoTtgress^ with their 
values annexed. 



Poand sterling of 6t. Britain, %iM 
Do, Canada. Nuva Scotia, ; .^ 

New BruiiKwick, S * 

Franc of France and Belgium, . .186 

Livre Tournnis of France, . . .185 

Florin of Netherlands, . • .4(1 

Do. Southern States Germany, . .40 

Guilder of Netherlands, . . .40 

Real Vellon of Spain, . • . .05 

Do. Plate of Spain, . . . .10 

Milree of Portugal, . . .1.12 
Do. Azores, ..... .83| 

Marc Banco of Hamburg, . • .35 

Tlialer, or Rix Dollar, Prussia, . .69 



Rix Dollar of Bremen, 
Specie Dollar of Denmark, 
Do. Sweden and Norway, 
Rouble, silTer, of Russia, 
Florin of Austria, 
Lira of Lom hardy. 
Lira of Tuscany, . 
Do. of Sardinia, . 
Ducat of Naples, . 
Ounce of Sicily, . 
Leghorn Livre, . 
Taei of China, 
Rupee, British India, 
Pagoda of India, • 



.•.78f 
. 1.U5 

. i.im 

. .75. 
. .485 
. .16 
. .16 
. .180 
. .80 
. 3.40 
. .16 
.,1.48 
. .445 
. 1.84 



Ex. 1. Reduce £20 sterling to Federal money. 

Suggestion. — ^Tlie legal value of £1 is $4.84, consequently 
£20 mast be 20 times as much; and $4.84x20=196.80. Ans. 

2. Reduce £5, 13s. 6d. to Federal money. 

Suggestion. — ^Reduce 13s. 6d. to * Operation, 

tlie decimal of a pound, and multiply £l =$ 4.84 

$4.84 by the number of pounds ; the £5, 138. 6d. =£5.675 

result is the answer. Hence, Ans. $27,467 



QuKST.— 387. What is cujrencjr ? 38& Whai is reduction of eorraotiMi f 
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391* To redace Sterling to Federal money. 

I. Reduce the given ehillings^ pence, and farthings to the deci- 
mal of a pound, and annex it to the pounds. 

II. Multiply the legal value of £1 expressed in Federal 
money ^ by the number of pounds with the decimal annexed^ 
and point off the product as in multiplication of decimals, 

Obs. All foreign coins may be reduced to Federal currency) by mulUplyii^ 
the value of one expressed in Federal money by the numker of coins. 

Eeduce the folio wiog to Federal money. 

8. £100, 5s. ' 4. £276, 16s. 

5. £450, 7s. 6d. 6. £868, 16s. 4d. 2 far. 

7. £591, 12s. 8d. 1 far. 8. £463, ISs. 6d. 8 far. 

9. £623, 178. 9d. 2 far. 10. £703, lis. 4d. 1 far. 
11. 8763 francs. .-^12. 2365 roubles, Rossian. 
18. 9271 florins. 14. 6235 taels, Cliiaese. 

16. Kedace $27,467 to Sterling money. 

Suggestion. — ^We divide the given dollars Operation. 

by $4.84, beoaose $4.84 make £1. Then, $4.84)$ 27.467 

reducing the decimal .675 to shillings and £5.675 

pence, the result is £5, 13s. 6d. Hence, Arts. £5, 13s. 6d. 

392* To reduce Federal to Sterling money. 

Divide the given sum by the legal value of £1 expressed in 
Federal money, and point off the quotient as in division of deci- 
mals. The figures on the left of the decimal pt/int fcill be 
pounds; those on the right, decimals of a pound, which must be 
reduced to shillings, pence, and farthings. (Art. 201.) 

Obs. Federal money may be reduced to any foreign currency, by dividing tlM 
given sum by the Federal value of the unit money of the given currency. 

16. Kednce $486.42 to ster. 17. Redace $1452.50 to ster. 
18. Reduce $16256.75 to ster. 19. Reduce $20278.376 to ster. 
20. Reduce $50375.625 to ster. 21. Reduce $125370.84 to ster. 
22. Reduce $2564 to francs. 23. Reduce $8256 to francs. 
24. Reduce $3265 to florins. 25. Reduce $7264 to roubles. 



Quest.— 391. How reduce Sterling money to Federal 1 Obs. How may all 
foreign coins be reduced to Federal money? 392. How reduce Federal mouey 
to Sterling ? Obt» How reduce Federal money to any foreign currency Y 



Arts. 391-394.] currencies. 841 

26. Reduce $46 to New England currency. 

Suggestion.^&mcQ there are 6s. N. E. cur. $46 

in $1, in $45 there are 45 times as many, or 6s. 

270s. Now reducing the shillings to pounds, 2|0)27|0s. 

the result is £18, 10s. Hence, Ans, £13, 10s. 

393t To reduce Federal money to the State currencies. 

Multiply the given sum hy the number of shillings which^ in 
the required currency^ m/ihe $1, and the product will he the aiu 
steer in shillings^ and decimals of a shilling, deduce the shillings 
to pounds^ and the decimals to pence and farthings. (Art. 201.) 

Obb. For Table of the different State currencies and their origin, see p. 148. 

Reduce the following to the specified currencies. 

27. $378 to N. E. currency. 28. $565.75 to K E. currency. 
29. $465.45 to N. Y. currency. 80. $875.50 to K Y. cur. 
81. $640.25 to Pa. currency. 82. $950.60 to Ga. currency. 
83. $1000 to Canada cur. 84. $25.78 to Canada cur. 

35. Reduce £15, 7s. 6d., N. Y. currency, to Federal money. 

Suggestion. — Reducing the pounds to Operation. 

shillings, and the pence to the decimal £15, 7s. =307.0 s. 
of a shilling, we have 307.5s. Now, as and 6d.=0.5 s. 

8s. N. Y, cur. make $1, 307.59. will make 8)307.5 s. 

as many dollars as 8 is contained times Ans. $38.4376. 

in 307.5 ; and 807.6^8=$38.4376. Hence, 

39lt To reduce the State currencies to Federal money. 

Reduce the pounds to shillings^ and the given pence and far- 
things to the dpcim^l of a shilling ; then divide the sum hy the 
number of shillings v)hich, in the given currency^ make $1, and 
the quotient will he the answer in dollars and cents. 

Reduce the following examples to Federal money, 

86. £48, 16a. 4d. N. E. cur. 87. £73, 4s. 5d. N. E. currency. 

88. £100, 18«. Sd. N. Y. cur. 39. £256, 59. 2^d. N. Y. cur. 

40. £296, 12s. Penn. cur. 41. £430, 89. Penn. cur. 

42. £568, lOs. Ga. currency. 43. £1000, I69. 4d. Can. cur. 

Qdbst^— 393. How reduce Federal money to the State ourreaeies T 3M. Uuw 
rddace the State correnciea to Federal money T 
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EXCHANGE. 

395* EzoHAi^GB in commerce^ signifies the receiving or pay- 
ing of money in one plaee^ for an equal sum in another^ by 
drafts or bills of Exchange. 

Obs. 1. A Bill of Exchange is a written order, addressed to a permn, directing 
him to pay at a specifletl time, a ceriaia sum of muney to another person, or to 
bis order. 

3. The penoD who »ign$ the bill is called the drawer or maker; the person 
In who>e favor it Is drawn, the buyer or remitter ; the person on whom it is 
drawn* the drawee^ and after he hus accepted it, the accepter ; the person to 
whom the money is directed to be paid, the ^a^ee; and the person who lias legal 
pOHsedsion of it, the holder or owner, 

896« The acceptance of a bill or draft is a promise to pay it 
at maturity or the specified time. The comiaon method of ao- 
eepting a bill, is for the drawee to write the word accepted, 
and his navne under it, across the bill, either on its face or back. 

Ob^' ir the payee wishes to $ell or transfer a bill of exchange, it is necessary 
for him to endorse it, or write his name on the biick of iu 

397* The par of exchange is the standard by which the 
comparative worth of the currency of different countries is 
estimated. 

Obs. 1. The j»ar of exchange may be either intrinsie^or nominal. 
-The tiitr(if«fe par is the real value of the currency of different countries, as de> 
termiiied by the weight and parity of their respective coins, 

A nominal par is a conventional standard esiablished by commercial usage, 
and may be above or beluw the intrinsic par. 

2. Exchange is seldom stationary^ ur tU par, long at a time. It Taries accord" 
ing to tlie circumstances of trade. 

When the balance of trade is against a country, that is, when the exports are 
less than the imports, bills on the foreign country will be abooepar^ fur the rea-oa 
Cliat there will be a greater demand fur them to pay the balance due abmad. 
On the other hand, when the balance of trade is in favor of a country, foreign 
bills will be hdow par^ for the reason that fewer will be required. 

3. The course ^ exchange is ito fluctuation above and below par, 

398 • Mcchange is of two kinds, inland or domestic^ and 
foreign. Domestic exchange relates to monetary transactions 
between different places in the same country. Foreign eocchange 
relates to monetary transactions between different countries. 

QuKST.— 395. What is Exchange ? Obs. What is a bill of exchange? Who 
Is the drawer 1 The drawee ? The payee ? Tlie owner ? 396. What U the par 
<tf exchange T Of how many kinds is it ? What is the intrinsic par ? The nom- 
inal par. Obs. What48 the course of exchange ? 397. Of how many kinds is 
MOhange f What is domesdc exchange f Foreign 1 
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INLAND OR DOMESTIC EXCHANGE. 

S99* Inland^ or Domestic Exchange^ is reckoned at a certain 
per cent, on the legal currency of the country. 

$5588. New Yobk, March 27th, 1853. 

1. At sight, pay to the order of Messrs. Brady &Co., Fifty-five 
hundred and eighty-eight dollars, value received, and charge 
the same to William Dwioht. 

To Messrs. J. K. "Walkeb & Co, 
MeiKhants^ Mobile, 

What is the value of this bill at 2 per cent, premium t 

Suggestion. — Since exchange is 2 per Operation^ 

cent, premium, tiie draft is worth the $5288 draft, 

amount stated in it, and 2 per cent, he- .02 rate, 

sides. We therefore find 2 per cent, on $105.76 premium. 

$5288, and add it to the draft. Hence, $5393.76. Ans, 

440* To calculate exchange on domestic bills or drafts, 

Multiply the amount of the bill hy the given per cent, 
expres»ed in decimals^ and the result will be the exchange, 

2. A merchant in Philadelphia wishes to remit $8278 to 
New Orleans : what will a draft cost at 2^ per cent, discount? 

3. A man in St. Louis wishes to buy a draft on New York 
for $1127.60 : what will it cost him at 1 J^ premium ? 

4. A mercliant in New Orleans consigned 500 bales of cot- 
ton, each weighing 378 lbs., to his agent in Boston, which the 
agent sold at 8 cents a pound, and cliarged 2 J per cent, com- 
mission ; the merchant finally sold a draft on his agent for the 
sum due him, at 1 per cent, premium : how much did he receive 
for his cotton ? - j, 

5. B of New York sent 876 pieces of cloth, containing 35J 
yards apiece, to D in Cincinnati, and agreed to pay him 2^ per 
cent, commission, and 3 percent, guarantee. B sold the cloth 
fit $4.87^ per yard, paid $69.50 freight^ and $35.15 insurance. 
For what sum can B draw on D ; and what will he receive 
for his cloth, if he selhj the draft at 1 J per cent, premium ? 



Quest.— 400. Iltiw do you calcuLile exchange oa dumettic bills or drifts V 
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It>BEI6N £XCHA17GB. 

491* Exchange between the United Slai£t and England is 
commonly reckoned at a certain per cent on a nominal par^ 
which assumes £1 Sterling to be equal to $4 J, or $4.44}. Thus, 
when exchange is 9 per cent, above par, £1=1.09 x $-^/ ; and 
$l=£4V-5-1.09. 

Obs.]. ThevMUM/yvoTeiehaiiteoB EagtaDd,is the auiie aa the original 
legal Taloe ofs pound Sterling fixed by CoogreflB in 1799 for estimating daties. 

SL TbersBSOQ that exchange on England is ahraja so nMKbcAMM par, iadiiafly 
•wing lo tba fact llMt dM hasi», or immimml pmr, upon which it ia calcoUted, if 
iv beUm tbo real volme of a pound Sterlii^. It aasuntes Xl to be worth 
only tl.44{, whereas its intrinsic Taloe is 9iMl, and its present legal ralue if 
•l^M, which ia 9 per canL awrc than the nrausc/ par, (Art. 147. Obs. 2.) 

It is obviuus, tberefure, that 9 per oenL must be added lo the nominmi par of 
•xchaoge, to mitlie it equal to the/<^a/ vain* ot^ pound Aerling ; and exchangB 
rectcoued on this basis (^44} lo a pound), roust be at a premium of 9 per ceoL 
or orer, befure English funds are in reaiiij atyar, taking the le^mt or intrinsic 
value a€ a pound as the standard. 

Exciiange £310, IPs. New York, April 5th, 1853. 

1. At thirty days sight of this first of Exchange, (the second 
and third of the same date and tenor unpaid,) pay Charles 
Rowe, Esq., or order. Three hundred and ten pounds, ten shil- 
lings sterling, with or without farther advice. 

James Consad, 
To Messri.'BAmNQ & Co. 
Broken^ London, 

What is the value of this Bill of Exchange, at 8| per cent 
piemium? 

Suggestion, — ^The given shillings (1 Os.) Operation, 

are equal to £.6, which we annex to the £310, 10s=£310.5 

pounds. Now, as the rate of exchange 4.822 

is 8J per cent, above par, it is evident 6210 

that £1 =1.085 x$^, or |4j.822. We 6210 

therefore multiply the given pounds by 24840 

the nominal par value of £1 increased 12420 

by the per cent, premium, and the result An», $1497.2310 
is the value of the bill. Hence, 

QvBST. — 401. How is exchange on England commonly reckoned 1 Obe. Why 
Is exchange on England always so much above par T What does the nominal 
par asHume to be the value of a pound Sterling ? What is its intrinsic value 
Its legal value ? At what premium then must exchange be, before Englni 
fllpds are in reality at par, taking the legal value of £1 as the standard ? 
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402« To find tlie valne in Federal money of Bills of Ex- 
change on England, at a given per cent, premium. 

1. Reduce the shillings^ pence^ and farthings to the decimal 
of a pound^ and annex it to the given pounds, (Art. 200.) 

II. Multiply this sum by the nominal par value of £1, in-' 
Creased by the given per cent, exchange^ and the product icill b4 
the value of the bill in I\ideral money. 

Or, multiply the pounds and decimal of a pound by ^^- ; then 
find the per cent, exchange and add it to this product ; the re- 
suit v)iU be the value qf the bill in Federal money. 

Obs. Id negotiatinjDT Torf^lgn bills, it is customary to draw three of the $ame date 
aiid amount, which are called the Firntf Second and Third of Exchange ; aod 
eiillectiveiy, a Set of Exchange, ' These are sent by diflerent ships or oonTejP" 
auceS) aud when the flr^t is accepted or paid, the others are void. 

2. What is the value of a hill of exchange on London for 
£1568, 59., at 9 per cent, premium ? 

3. When exchange is 9^ per cent, premium, what is tho 
value of a bill for £2573, 153. 8d. ? 

4. What is the Federal value of £3181, Ts. 6d., at 10 pel 
cent, premium ? 

5. A traveler paid $2730 for a bill of exchange on London, 
at 8 per cent, premium : what was the amount of the bill ? 

Suggestion. — Since the rate of ex- Operation, 

change was 8 per cent., it is plain £1= $4.80)|2730.00 00 



1.08 X P^, or $4.80. Now if $4.80 will £568.76 

buy £l, $2730 will buy as many pounds 20 



as $4.80 are contained times in $2730, 8.15.00 

which is £568.75. The decimal .75 is . Ans. £568, 153. 
equal to 15s. Hence, 

403* To find the value in Sterling money of any sum of 
Federal money, at a given per cent, exchange. 

Divide the given sum by the nominal par valu& of£l in Fsdr 
eral money increased by the per cent, exchangCy and the quotient 
ujill be the value in pounds and the decimal (fa pound. Reduce 
the decimal to shillings, pence^ and farthings, annex them to the 
pounds, and the result will be the answer, (Art. 210.) 

Qdbst. — 403. How do you find the val ue in Federal money of bills of exchange 
en Engiand at a givea per ooBt. premium T 
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6. What is the Sterling value of $1560.75, at 9 per cent, 
exchange ? 

7. W'l-.at is the Ster. valne of $4368.50, at 10 per cent Ex.? 

8. What is the Ster. value of $5280.60, at 8i per cent. Ex.? 

9. What is the Ster. value of $56000, at 9j per ct. exchange? 

10. A merchant consigned 2560 bbls. of flour to his agent in 
Liverpool, who sold it at £1, 8s. 6d. per barrel, and charged 2 
per cent commission : what is the net amount of the flour in 
Federal money, allowing 8 per cent exchange ? 

12. A merchant in N. Y. shipped 1000 bales of cotton weigh- 
ing 360 lbs. per bule, to his agent in Loudon, who sold it at 

8.U1. per pound, paid Jd. a pound for freight, and charged 2| 
per ceuL. cojin mission. What was the net proceeds in Federal 

money, allowing 8} per cent, exchange ? 

404* In France, accounts are kept In francs and centimes. 
The/rajic is the U7iit money. Jt is subdivided into decimes or 
tenths, and centimes or hundredths, according to the decimal 
notaiion, in the same manner as Federal money. 

10 centimes make 1 deeime ; 10 decimes make 1 franc. 

Obs. Iu business miUtere, deeime* are exp- eased in eeutimee, Thaa, in quot- 
ing exchanges, instead ot'sttying 5 fiaocs, 2 deciiueK, and 3 centimes tire worth a 
doilur, it is customary to say, exchange is 5 francs and 23 centimes per dollar; ia 
circulars and prices current, it is wrilieu, Francs, 5.23 to 5.1d, &.c 

405* In negotiating Bills of Exchange on France, it is cus- 
tomary to make the dollar the fixed sum or basis of calculation, 
while the French currency is the variable sum. 

406* To find the value in Federal money of Bills of Ex- 
change on France. 

Divide the given sum by the exchange value of$l expressed in 

francs and centimes, and the quotient will be the value of M« 

bill in Federal money, 

Obs. Formerly exchange on France was calculated at a certain per cent on A 
nominal par of exchhiuge, which assumed a dollar to be equal lo5^ francs. TbiA 
naelbod, thougli siiii adhered to in books, is discarded by business men. 

13. What is the value of a hill of exchange on Paris for 4516 
francs, exchange at 5.25 francs per dollar? Ans. $ddO. 

14. What is the value of a bill of exchange on Havre lor 
lt)640 francs, exchange at 5.16 francs per dollar. 

15. What is the value of 25265 f. exchange 6.20 f. per $1? 

16. What is the value of 68482 f ^change 6.16^ f. per $1 f 
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ARITHMETICAL PROGRESSION'. 

408* Pbogbession is continued proportion. It is of two 
kinds, arithmetical and geometrical. 

409« Arithmetical progression is a series of numbers, which 
increase or decrease by a common difference; as 3, 5, 7, 9, 11, 
ilS, &c. ; or 13, 11, 9, 7, 6, &o. 

Oat. if the series increases, it is cslled a$cendiitg ; if it decreases, deteendinfm 
Arithmetical progression is sometimes called eguidtffertnt series, 

410* When /our nambers are in arithmetical progression, 
the sum ofih^ extremes is equal to the sum of tJie means. 

Thus, in the series 3, 5, 7, 9, the sum 8 + 9=5+7. 
Again, if three numbers are in arithmetical progression, the 
Bum of the extremes is double the msan. 
Thus, in the series 9, 6, 3, the sum 9+3=6+6. 

411* In an ascending series, each succeeding term is found 
by adding the coir.mon difference to the preceding term. Thus, 
If the first term is 3, and the common difference 2, the series 
is 3, 5, 7, 9, 11, 13, &o. 

In a descending series, each succeeding term is found by 
subtracting the common difference from the preceding term. 
Thus, if the first term is 15, and the common difference 2, the 
series is 15, 13, 11, 9, 7, &c. 

412* In arithmetical progression, there are five parts to be 
considered, viz : the first term, the last term^ the number of 
terms:, the common difference^ and the sum of all the terms. 
These parts have such a relation to each other, that if any 
thi'ee of them are given, the other tuxtmay be easily found. 

413* To find the sum of all the terms, when the extrema 
and the number of terms are given. 

Multiply half the sum of the extremes by the number oftermx^ 
and the pi^oduci will be the sum of the given series. 



QUK8T.--408. What is progression ? Of how many kinds is it? 409. What 
is arithmetical progression? Obs. If the series increases, what is it calle<i t If 
it decreases, what T 410. When foar numbers are in arithmetical progresnion, 
to what is the sum of the extremes equal 1 41 1. hi an ascending scries, liow is 
each successive term fuuudi 413. When tlie extremes aiid nuoaber of terms 
•re given, how fliid the sum of all th« ternw 1 
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1. If the extremes of a series are 2 and 14, and the number 
of terms is 7, what is tlie sum of all the terms ? Ans. 56. 

2. If the extremes of a series are 86 and 4, and the number 
of terms 9, what is the sum of all the terms ? 

8. ^ow many strokes would a dock which goes to 24 oVlock, 
strike in a day ? 

415* To find the common difference, when the extrema and 
Hie nuniber of terms are given. 

Divide the difference of the extremes hy the number of tenm 
lees Ij and the quotient will be the common difference required, 

4. If the extremes are 2 and 88, and the number of terms 18, 
what is the common difference ? Ans, 8. 

5. The extremes are 8 and 19, the number of terms 9 : what 
is the com. dif. and the sum of the series ? 

416* To find the number of terms, when the extremes and 
common difference are given. 

Divide the difference of the extremes by the common difference, 
and the quotient increased by 1 will be the num^ber of terms, 

6. If the extremes are 2 and 58, and the common difference 
8, what is the number of terms ? Ans. 18. 

7. A man spent $8 the fii-st holiday, $45 the last, and each 
day $8 more than on the preceding : how many holidays did 
he have, and how much did he spend ? 

41 7» When the sum of the series, the number of terms, and 
one of the extremes are given, to find the other extreme. 

Divide twice the sum of the series by the number of termsj 
and from the quotient take the given extreme, 

8. If one extreme is 10, the number of terms 6, and the snm 
of the series 42, what is the other extreme ? Ans, 4. 

9. If the sum of the series is 1924, one extreme 27, and thfr 
number of terms 26, what is the other extreme ? 

QuKST. — 415. When the extremes and number of terms are given, how find the 
common difference ? 416. When the extremes and common difference are gi von« 
how And the namt>er of terms ? 417. When the sum of the serios, the number 
of lerma, aod one of the extremes are given, how find the other extreme Y 
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GEOMETRICAL PROGRESSION. 

418» Geometrical progresnion is a aeries of numbers which 
increase hy a common multiplier^ or decrease by a common divi^ 
sor; as 2, 4, 8, 16, 32, &c. ; or 32, 16, 8, 4, 2. 

Obs. 1. If the series increases, it is called tueending; if it decreases, desetnding. 

The numbers which furm the series, are called the termt of the progression. 
The eomvun multiplier^ or dt«>>or, is called the reUio, 

3. In an ascending series, each succeeding term is found by multiplying the 
preceding by the ratio. Thus, if the first term is 2, and the ratio 3, the series ii 
S2, 6, 16, 54, kjn, 

\n a descending series, each succeeding term is found by diyiding the preceding 
by the lalio. If the first term is 54 and the ratio 3, the series is, 54, IS, 6, 2. 

3. ir the first term and ratio are the same^ the progression is simply a series of 
powers; as2;Sx3; 3x2x2; 2x2x3x2, &c. 

4. In Oeometrical as well as in Arithmetical progression^ there are fire parts 
to be considered, viz : the first term, the last term^ the number of terms, the raUo^ 
and the sum of all the terms, Theee parts have such a relation to each othery 
tbttt if any three of them are given, the other two may be easily found. 

419* To find the last term, when the Jirst term, the ratio^ 
and the number of terms are given. 

Multiply the first term into that power of the ratio tohgse 
index is 1 less than the number o/terms^ and the product ioill 
be tlu last term required, 

Obs. The several amounts in compound interest, form a geometrical series of 
which the priiici[)al is the 1st term ; the amount of $1 for J year the ratio, 
and the number of years+1 the number of terms. Hence the amount of any 
•urn at compound interest, may be found in the same way as tb« last term otm 
geometrical series. ^4r 

1. If the first terra of a geometric^ progression is 4, and the 
ratio 8, what is the 5th term ? Ans, 824. 

2. If the first term is 48, and the ratio j, what is the 5t1i 
term. 

8. The first term of a series is 3, the ratio 4 : what is the 
7th term ? 



Qdkst. — 418. What is geometrical progression ? Obs. When the Series iiw 
creases, uhat is it called 1 When it decreases, what? What are the torma uf 
the progre&ision t In an ascending series, how is each succeeding term found 1 
How in a descending series ? If the first term and the ratio are the same, what 
is the series? 419. When the first term, the ratio, and the number of terms are 
given, how do you find the last term 1 Obs, How find the amount of any sun 
at compound interest by^ geometrical progreisioa f 
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4. The first term of a series is 2, the ratio 2: ivhat is the 
23<1 tenn? 

5. If a scholar receives 1 credit mark for the Ist example he 
solves, 2 for the 2(1, 4 for the third, aud so on, the Dumber 
being doablod for each example, how many marks will he 
receive for the 12th t 

6. What IS the amount of $225, at 6 per cent compound 
interest for 4 years f 

7. What is the amount of $310.50, at 7 per cent compound 
interest for 5 years ? 

420* To find the sum of the series, when the ratio and the 
extrema are given. 

Multiply the greatest term hy the ratio^from the product suJh 
tract the least term^ and divide the remainder hy the ratio less 1. 

On. 1. When the jCr»( term, the ratio^ and tbe number of terms are given, to 
flod the Bora of the aeries we must first find the last term, then proceed Oit aboTe. 

S. The sum of an inJbnU series whose terms decrease by a common divisor, 
■my be fooitd if mmltiph/ing tke greyest term imts the ratio, and dividing the pro- 
duct iy tJke ratim less 1. Tbe least term being inflnitety small, is of no comparap 
tiTe Talue, and ia therefore neglected. 

8. If the extremes are 4 and 972, and the ratio 3, what is the 
sum of the series? Ans. 1456. 

9. The first term is 3, the ratio 2, and the number of terms 
9 : what is tbe sum of the series ? 

10. The extremes of a series are 24 and 48144, and the ratio 1 J : 
what is the sum of the series ? 

11. What is the sum of the infinite series |, J, J, &c. 

12. "What is the sum of the infinite series ^, ^, ^y, <&c. 

13. What is tbe sum of the series .1 ; .01 ; .001, &o. 

14. A man bought a garden 3 rods wide and 4 rods lon;r 
and agreed to pay 1 cent for tbe Ist sq. rod, 4 cents for the 
2d, 16 cents for the 8d, and so on, quadrupling each sq. rod: 
how much did bis garden cost him ? 

15. A lady bought a dress containing 12 yards, agreeing to 
pay Is. for the Ist 3'ard, 2s. for tbe 2d, 4s. for the 3d, and so 
on: how much did her dress cost? 



QrasT. — 420. When tbe rat<n and the extrt'mes nre given, how find the siun 
cf the seiit's ? Obe. How Had Uie suxu uf au lUiLk vu tMTiM) wlMMie terms decrease 
by a oommuu divisor I 
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MENSURATIOK 
421 1 Mbnsd RATION is t1)6 art of measuring magnitudes. . 

Obs. The term fnagrnitnde^ denotes that which has one or more of the thre* 
dimensions, lengthy breadth.^ H.iiA.ikicknt*$. 

422t A line is length without "breadth, 

A surface Is that which has length and breadth, without 
height or thichneea, 

423* Tn measuring eurfaces^ it is customary to assume a 
square as the measuring unit^ whose side is a linear unit of the 
same name ; as a square foot, a square rod, &c. (Thomsou-^s 
Legendre's Geometry, IV. 4. Sch.) 

JVoCe.— For the demonstralion of the following principles, see references. 

424* A flquare is a figure which has four equal sides, and 
all its angles right angles, (Art. 153. Obs.) 

A parallelogram is a quadrilateral figure 
whose opposite sides are equal and parallel. 
It may be right-angled, or oblique angled, 
(Figs. 1, 3.) 

Areetangle is a right-angled parallelogram, (Fig. 1.) 

425t To find the area of a rectangUy and a square. 
Multiply the length by the breadth, (Leg. IV. 6.) 

JVtf««.— When the area and one tide of a rectangle are given, tAe other side la 
fonnd by dividing the area by ilMffivtn aide, (Art. 291. Note.) 

1. How many acres are there in a field 120 rods long, and 90 rods widef 

,an», 674 acres* 
S. How many acres in a field 800 rods long, and V28 rods wide ? 

3. Find the area of a square field who^e sides are 65 rods in length. 

4. A man fenced off a rectangular field contaiuiug 3750 itq. rods, the length of 
which was 75 rods: what was its breadth ? 

5. One side of a rectangular field is 1 mile in length, and it contains ICO acreti 
what is the length of the other side 1 ^. p j^, ^ 

426* A rhombus is a quadrilateral figure 
whose sides are equal and its opposite sides 
parallel^ but its angles not right angles. 
(Fig. 2.) 

A rhomboid is an oblique angled parol- 
lelogram. (Fig. 3.) 

Obs. The term altitude^ denotes perpradirularheight ; 
«sA, B, Fig.3. 
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427* To find the area of a rhombus^ and rJufmhaid, 
Multiply ths length by the altitude, (Leg. IV. 5.) 

6. The length of a rhombus U 17 fl^ and its perpendicular height 16 (t: what 
filtaareaf ^x«. 272 aq. ft 

7. What Ib the are* of a rhomboid whose altitude ia 25 rods, and its leogtl^ 
96.6 rods I Pig, 4 . 

428t A tnq>enum is a quadrilateral figure, 
Laving 0nly two of its sides parallel. (Fig. 4.) 

Oss. A diagonal ia a straiglit line joining two opposite angles ; 
as A B, Fig. 4. 

429« To find the area of a trapezium, (Leg. lY. 7.) 
Multiply half ^^ ^^ ^/ ^^ parallel side$ by ths altitude, 

8. The pnrellel sides of a (rapeziam are 15 Teet and 21 feet, and its altitude 13 
ftet : what is Its area 1 Jlus. S16 feet. 

9. Find the area of a trapezium whose parallel sides are 25 rods aud 37 rud^ 
and iU altitude 18 rods. 

430* To find the area of a triangle, (Art. 354. Leg. lY. 6.) 

Multiply the base by half the altitude, 

Oss. I. The btue of a triangle is found by dlyiding the area by An// the M- 
ude. (Art. 355.) 
2. The aititude of a triangle is found by dividing the area by half the base. 

10. What is the area of a triangle whose base is 45 feet, and its altitude 90 
«et? jf M. 450 -q. ft. 

11. What Is the area of a triangle whose base is 156 feet, and its altitude 63 
^t1 

431 • To find the area of a triangle^ when the three Me» are 
^ven. 

From half the sum of the three sides subtract each side respeo- 
Hvely ; then multiply together half the sum and the three re- 
0iainders^ and extract the square root of the product, 

12. What is the area of a triangle whose sides are respectively 10 feet, 12 fef^ 
«d 16 ft. ¥ An$, 5».92+ft. 

13. What is tlie area of a triangle whose sides are each 12 yds. ? 

432t A circle is a plane figure bounded by a eurte line, every 
part of which is equally distant from a certain point within, 
Milled the centre, (Fig. p. 147.) 

The circumference is the curve line by which it is bounded. 

The diameter is a straight line which passes throngh the 
tiMitre, and is terminated on both sides by the circumfereuoet 
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Tbe raditts or wmirdiameter is a straight line drawn from 
the ceutre to the oircamference. 

Oi«. From the definition of a circle, it follows that jjXL the radii are tqual ; 
idae, that all the HeoMUra are e^itoA 

433* To find the dreumfereifice of a circle, when the diam- 
eter is given. (Leg. V. 11. Sch.) 

Multiply the given diameter 5^ 8.14159. 

14. What U tiie circiunfereiice of a oirde whose diameter ia 15 ft. 1 

Jins.Al. 19385 tL 

15. What ia the circamferenoe of a circle wboae diameter is 100 rods 1 

4S4* To find the diameter of a circle, when the circumfer- 
ence is given. 

jyivide the given eireumference by 8.14159. 

Obs. The diameter of a circle may also be found by diyiding the area by .7854^ 
and extractiug the square root of the quotient. 

16. What is the diameter of a circle whose circumf. is 94.2477 ft.T Jins. 30 ft. 

17. What is the diameter of a circle whose circumfereDce is 628.318 yards? 

435t To find the area of a eirele, (Leg. V. 11.) 

Multiply half the circumference by half- the diameter ; or^ 

multiply the circumference by a fourth of the diameter, 

Obs. Hie area of a circle may also be foand l^ muHlplying Uie •guare of Its 
diameter by tbe decimal .7854. 

18. What is the area of a circle whoM diameter is 100 ft. Y jf iw. 7854 sq. ft. 

19. What is the area of a circle whone diameter is 120 rods? 

S20 What is the area of a circle whose circumference is 160 yards ? 
91. Required the diameter of »circle containing -50.2656 square n)ds ! 
S2. Required the d iameter of a circle containing 201.0634 square feet 1 

436* A solid is a magnitude which has length, breadth, and 
^iehnes9. 

437* In measnnng solide, it is customary to assnme a eulfe 
as the measuring unit, whose sides are squares of tlie sam^ 
name. The sides of a cnhic inch, are square inches ; of a cubi« 
foot, are square feet, &c. (Art. 154. Obs.) 

4S8t To find the solidity of bodies whose sides are perpei: 
dicular to each other. (Art. 164. Leg. YIL 11. Sch.) 
Multiply the length, breadth, and thicTcness together, 

Obs. When the eontentf of a solid and ttoo of its tides are given, the oth^ 
aide is fbund by dividing the ewntenta by the product of tbe two sides. (Art. 99i!} 

t3. Huw many cubic feet are theie in a stick of timber 00 feet /ong, 3^ feoi 
wide, and % feet thick T Ana, 400 cubic feeU 
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94. How many eobie fset In a wall 100 feet lonf , U^ foat high, and 3| feet 
thick? 

S5. A man wishes tn make a cubical bin, which shall contain 19683 solid feet; 
what must be tbe length of Its side ? 

26. If a stick of timber coutaiuiug 400 cubic feet, is 60 feet long, and 9| feet 
thick, what U its width I 

439t A prism is a solid whose bases br ends are nmilar, 
0qtialj and parallel^ and whose sides are parallelograms. 

Oas. ] . When the bases of a prism are trianglet it is called a trimtgvlar prism ; 
when square, a $quare prism, &c 

2. All prisms whuse ends are pamUdogram$ are called parallelopfptdoru, 

3. A riffkt prism is one ivhose sides are perpeadtcolar to ita bases. All other 
prisms are called oUiqtu, 

440* To find the solidity of a prism. 

Multiply ths area of ths hose by the height, (Leg. YII. 12.) 

Oas. 1. The heifcht of a prism is the perpendicular distance between the plsoee 
of the bases. Hence, in a right prism, tbe height is equal to tbe length of one 
of ihe sides. 

S. This role is epplteable to tUl prisnuj triangiilar, quadrangular, &c ; also to 
mil paraileiopipedougy 

97. What is the solidity of a prism whose base is 5 feet square, and its heig&t 
15 feet ? ^ns. 375 cubic feet. 

518. What is the solidity of a triangular prism whose height is 30 feet, and the 
area of whoee base is 4G0 square feet 1 

441* To find the lateral surface of a right prism. 
Multiply the length hy the perimeter of the base, 

Obs. If we add the areas of both ends to the lateral sarfaoe, the earn will be 
Ihe whole surface of the prism. 

SO. Required the lateral surfiace of a triangular prism whose perimeter Is ^ 
toches, and its length 12 inches. Ans, 54 square inches. 

30. Required the lateral surface of a quadrangular prlam whose sides are each 
S feet, and its length 19 feeU Fig. 5. 

442* A pyramid is a solid whose base Is a 
triangular^ squa/re^ or polygonal plane^ and 
whose sides terminate in a point called the 
vertex, (Fig. 5.) 

A frustum of a pyramid is the part which 
remains after cutting off the top by a plane 
parallel to the base, 9Aab cde^ Fig. 6. A 
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443. A erne is a solid whose base is a circle^ and its sides ter- 
minate in a point called the vertex. (Fig. 6.) 

A frustum of a cone is the part which « 

reinaios after cutting off the top by a 
plane parallel to the base, as a & c (2. 

444t To find the solidity of a pyramid, 
or cone. (Leg. VII. 18. VIII. 4.) 

Multiply the area qf the base hy \of 
the altitude. 

31. Required the solidity of a eqiiBiV pyramid, the A| 
tide of whose base is 25 feet, and wlioee height is 
60 r»<et. ^ns. 13500 cubic feeL 

32. Required the solidity of a cone, tbo diameter of whoae base is 30 feet, and 
whose height is 90 feet. 

445t To find the lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VIL 16. VIII. 8.) 

Multiply the perimeter of the hose by ^ the slant-height. 

Obs. The tlant-height of a rei(ul<vr pyramid, Is tbe distaace fipom (he vertex or 
aummit to the middle of one of the sides of the base. 

33. What is the lateral surface of a triangular pyramid whose slant-hetRht !• 
10 feet, and each side 8 fe«t? Jinn. 120 feet. 

34. What is the convex surface of a cone, the perimeter of whose base ia SOt 
yards, and slant-height 120 yards 1 

416« To find the solidity of a frustum of a pyramid, or 
cone. - (Leg. VII. 19. Sch. VIIL 6.) 

To the sum of the areas of the tvjo endSy add the square root 
of the product of these areas ; then multiply this sum by ^ of the 
perpendicular height. 

35. The areas of the ends of a ft'ustam of a cone are square feet, and 4 square 
feet, its height 15 feet: what is its solidity 1 jfn«. 93 feet. 

96. The two ends of a frustum of a pyramid are 4 feet and 3 feet square, its 
height 10 feet : what b its solidity 1 

447t The convex surface of a frustum of a pyramid, or 

cone, is found by multiplying half the sum of the cireunfer' 

ences of the two ends by the slant-height, (Leg. VII. 17.) 

37. The circumferenoes of the two ends of a frustum of a pyramid are 13 feet 
and 8 ft., and its slant-height 7 ft. : what ia its convex surface 1 Ant, 70 sq. ft* 



448t A cylinder is a long circular 
body of uniform diameter, whose 
ends are equal parallel circles. (Fig. 



Fig. 7. 
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449. To find the solidity of a cylinder, (Leg. VHI. 2.) 
Multiply the area of the base by the height or length, 

39. Bequired the solidity of a cylioder 6 feet in diameter, and 20 feet high. 

^na. 565.488 cubic feet 

40. Required the solidity of a cylinder 30 feet in diameter, and 65 feet long. 

450t To find the convex surface of a cylinder. 
Multiply the circun{/erenee of the hose hy the height. 

41. What {■ the convex sorfoce of a cylinder 16 inches in c:rciiniference and 
40 inches long ? Anst. 640 square in. 

43. What is the convex surface of a cylinder, whose diameter is 20 feet, sud 
Its height 65 feet? 

451 1 A ifihere or globe is a solid terminated by a cnrre sur- 
face, every part of which ia equally distant from a certain point 
witliin called the centre, 

452« To find the surface of a sphere or globe. 

Multiply the eircumferenee by the diameter, (Leg. VIII. 9.) 

10.' Required the surface of a globe 13 inches in diameter. 

Ans. S^\ nq. in. nearly. 
^ Required the surface of the earth, its diameter being 8000 miles. 

453fl To find the solidity of a sphere or globe. 
Multiply the surface by \ of the diameter, 

<<|. What is (he solidity of a globe IS in. in diameter 1 JIntr. 904.77798 1& 
40. What is the solidity of the earth, its diameter beieg 8000 mliea. 

GAUGING OP CASKS. 

454t To find the contents or- capacity of casks. 

Multiply the square of the mean diameter into tite length in 
inches ; then this product multiplied into .0034 mil be the reins 
gallons^ or multiplied into .0028 will be the beer gallons, 

Obb. The fMean diameter of a cask is found by adding to the head diameter 
.7 of the difference between the head and bung diameters when the staves ar* 
very much curved; and by adding .5 when very /ttt/e curved, and by adding .<>5 
when they are of a mMtfurn curve. 

47 How many wine gallons does a cnsk contain whose length ia 35 inches, its 
bung diameter 30 incbes, and its hwad diameter SO incbea, it being but U(U« 
GUJ ve'i ? w9ji«. 03.296 gallons. 

48. How nmny beer gallons in a cask 54 inches long, whose bang diameter if 
48 iuehes, and head diameter 36 inches, its staves being muck curved ? 
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MISCELLANEOUS EXAMPLES. 

1. A farmer havbg sold i and | of his sheep, had 96 left : hov 
manj had he at first f 

2. A maa hiiying $15750, spent | for a house, } the remainder for 
a barn, and i of the balance for a carriage : how much had he left f 

8. What is the difference between |J of 275, and | of 316. 
4 What number is that, h of which exceeds i by 387 1 

5. What number is that, f and f of which make 255. 

6. What number must be added to 1375i to make 81193| f 

7. What must be taken from 1187} that 793} may be left f 

8. What must be added to 2l7i that the siun may be 17i times 19l f 

9. What number multiplied by 46}, will produce 288H 

10. What number diTided by 37i, will give 193^ for the quotient I 

1 1. Bought } of a ship, and sold } of it : how much was left ! 

12. A broker negotiated a bill of exchange of $10860, at II per 
eent. : what was his commission ! 

13. At what per cent, must $6376 be loaned, to draw $135.49 
interest in 3 months ! 

14. What sum must be loaned at 7 per cent, to gain $455 interest 
in 8 months ! 

15. What sum must be loaned at 6i per cent, interest, to gain $650 
semi-annually ! 

16. In what time will $8284 gain $365, at 6 per cent interest f 

17. At 7 per cent, int., in what time will $857.25 double itself! 

18. At what per cent, interest will $500 double itself in 10 years t 

19. What is the present worth of $1865, payable in 6 months, 
when money is worth 7 per cent per annum ? 

20. At 6 per cent discount, what is the present worth of $1623.28, 
due in 1 year ! 

21. What is the bank discount on a note of $730, payable in 4 
months, at 6]^ per oeut. I 

22. What is the bank discount on a note of $1675, payable in 60 
days, at 7 per cent. ! 

23. What will 85 shares of railroad stock cost, at 10^ per cent 
advance ? Ans. $8867.^0. 

24. What cost 63 shares of bank stock, at 8i per cent discount ! 

25. What premium must a man pay annually for insuring $8500 
on his store and goods, at li per cent t 

26. If I obtain insurance on goods, worth $16266, at 2l percent, 
ond the goods are lost, how much shall I lose I 



858 1CISCBLLANK0U8 KXAMFI.E8. 

27. Paid 178.76 insurance annoallj, wfaidi was llper oent oo the 
■uin insured : what was the amount of 1117 policy I 

28. Paid |24.54 insurance on $6544 : what was the per cent f 

29. Received $862.50 dividend on $17250 stock: what was tha 
per cent. ? 

80. Bought a farm for $5640, spent $258 upon it, ihen sold it for 
15 per cent, profit : how much did it sell for ! 

81. Bought goods for $4390, and sold them on 6 mos. at 22} 
per cent above cost: what was the profit, allowing 7 per cent 
liiterest ! 

82. Bought 15000 gals, oil for $8500: allowing li per cent, leak- 
age, how must it be sold to gain 15 per cent. 

83. If I buy 1675 yards of flannel for $368.50, how must I retail 
it per yard to gain 25 per cent, t Arts. 27 1 cts. 

84. A grocer bought 2500 lbs. of coffee for $250, and sold it at 6 
per cent, loss : what did he get per pound ? 

85. A merchant bought 1 824 yds. of cloth, at $2.50 per yard and 
retailed it at $8 per yard : what percent was his profit, and how much 
did he make f 

86. A shop-keeper bought 100 pieces of lace, for $250, and sold 
them for $875 : what per cent, did he make, and how much? 

87. If a grocer buys 8680 lbs. of cheese, at 4i cts. per. lb., and 
sells it at 6i cts., what per cent and how much is his profit? 

88. What is the ad valorem duty, at 83i per cent, on a quantity of 
bloths which cost $10486 f 

89. What is the ad valorem duty, at 15i^ per oeivt, on a cargo of 
tea, invoiced at $85856 ! 

40. At 87i per cent, what is the duty on a quantity of silks which 
«ost $23265 f 

41. The sum of two numbers is 856, and their difference is 76: 
«rhat are the numbers ? 

42. The sum of two numbers is 5643, and their difference is 126 : 
what are the numbers f 

43. The difference of two numbera is 63, and the smaller number 
^ 865 : what is the greater number ? 

44. The product of two numbers is 8750, and one of the numbers 
*B 75 : what is the other ? 

46. What number is that, } of which is 34 tim'es 46 f 

46. What number is that, | of | of which is 63 times f of 120 ? 

47. How long will it take a person to count a billion, if he counts 
60 a minute, and works 6 hours per day, for 6 days a week, and 62 
weeks a year I 
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4H. How many doOan, ea^ weigfaing 412| grains, can be mado 
from 7 lbs. 1 oz. 18 pwt 18 gra. of silver! 

49. How man J pounds of silk will it take to spin a thread which 
will reach round the earth, allowing its circumference to be 25000 
miles, and 21 oz. to make 160 rods of thread ? 

60. How many times will the hind wheel of a carriage, 7 ft. 6 in. 
in cireumfereoce, ftirn round in 7 miles, 1 furlong, 30 rods f 

61. How man J times will the fore wheel of a carriage, 6 ft 7i io. 
JD cireumfereoce, turn round in the same distance ! 

62. How many oranges, at } of 8i ets. apieee, will $21 7 § buy f 

63. Paid (251( for ^ of 245( acres of land : what was that per 
acre! 

64. What number is that, i of which exceeds i by 428 I 

65. What number is that, f and I of which is 510 f 

66. 'A father gave his eldest son twice as much as the se<K>nd, the 
second three times as much as the third, who had (1573 : how much 
did he give to all f 

67. A man having 4 children, gave twice as much to the 4 th as to 
the Sd ; twice as much to the 2d as to the 4th ; and to the Ist twice 
as much as to the 2d, which was $7860 : what did he give to all f 

58. A man gave i of his ef^tate to his eldest daughter ; h the re- 
mainder to the 2d ; and i of the remainder to the Sd, who received 
$3560: what was his estate 9 

69. Bought a piece of land 46f r. long, and 28| r. wide, at the rate 
of |75 for 2^ acres : what did it come to f 

60. What part of | of £6, 12s. is i of 13 shillings and 6 pence t 

61. What is 45^ times f of £276, 15 shillings and 6 pence f 

62. What cost 785 barrels of apples, each containing 2i bu., at lOi 
8d ster. per bushel ? 

63. What cost 3 pieces of cloth, each containing 27 ells French, 
at 3s. 4d. per yard f Ans. £20, 5s. 

64. What cost 248 pair of boots, at £.625 sterling a pair ? 

65. If 66 lbs. of butter cost |15.60, what will .078 ton cost! 

66. If 48 ells Flemish of cloth cost |480, what will 125 ells 
English cost ! 

67. If 96 horses eat 192 tons of hay in a winter, how many tona 
jrill 150 horses eat in 6 winters ! 

68. If .1 cwt of sugar cost 9f s., what will -^-g ton cost f 

69. If \ cwt. of veal cost $ll, how much will 872 lbs. cost? 

70. If .5 cwt. of ginger cost |7|, how much will y^\ ton costf 

71. What cost 260 loads of wood, each containing 96 ou. fL, if 48 
Mrds cost 187 J I 
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79. A man lold a theep for £11, a ealf for £}, | a. and a p^ ftr 

ft. Id ; IV hat did he get for all ! 

78. A goldsmith melted up f lb. lOl pwte^ of goU, at caa tin^ 
and Si 01. 10 grs. nt another : how much did he melt in all 1 

74. A man having 2k oi. of silrer, sold 61 pwteL : hom mnah bad 
lie loft I 

75. A man owing £}» 2^., paid 71s. 2ld. : what Aoes he atin owe! 

76. How many tiles 9 in. square, will cover a hall 63 ft bj 8 ft I 

77. A man sold a house for (9265, and thereby lost 10 p^ cent 
what per ot^nt would he have gained, had he sold it for $12000 1 

78. A man being asked how much money he had in bank, aa 
•wered I, I, and | of it was $4260 : how much had he ? 

79. How niany acres in a iairm 1571 rods and 41 feet square? 

80. If 25} Kng. ells of silk oost £10, 158., what will 85^ yds. eost ! 

81. A man having a garden 85 J r. long, and 201 r. wid^ took 61 
It fvimx each side for a walk : how much land was left t 

82. If 151 yaid^ of silk cost $18^, vtbat will 56} yards eoett 

88. A gttHMr used a false weight of 131 oz, for a pound: what 
vaa the amount of his fraud in weighing 500 pounds ? 

84. If t bbl. of apples costs $|, how much will 85 J bbls. cost t 

85. If ^ \\y of lord cost j^s. how much will |^ ton cost ! 

8f . If yV of a ton of hay costs £ J, what will ^^ of a cwt. cost ? 

87. How much will ^ of a drum of figs come to, at the rat« of } 
•fa doHar for } of a drum t 

88. Bought 481 Iba. of tea for $271 : how mu^ can be bought lor 
$125 t 

89. How many rolls of paper 9 yds. long and 27 in. wide, will be 
required to cover the walls of a room 181 ft long, 161 ft. wide, and 
Iditthlght 

90. A man gave 1 of his property to his son, and 1 to his daughter, 
which was $8250 less than her brother's portion : whdt was the 
amount of his property f 

91. A man lost I of his money by gambling, and afterwards re- 
eeiving $56, he had $10*14 : what had he at first? 

92. If a man spends -^^ of his time in labor, ^ in sleep, -^ in eatiug^ 
and ll hour each day in reading, how much time will be left ? 

98. If a cane 8 feet in length, cast a shadow 5 feet long, how high 
is a steeple whose shadow is 175 feet? 

94. Bought 16 hhds. molasses for 75 firkins of butter, worth 161 
eents a pound : what was the molasses per gallon f 

95. A can dig a cellar in 45 days, fi in 63 days: how long will it 
take both together to dig it t 
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96. If a eubio foot of water weighs 1000 oz., how many tons are 
there in a reservoir which coyers 5 acres, the water being 8^ ft deep \ 

97. If I pay $8400 for f of a ship, for what mast I sell | j^ of it, 
that I may make 16 per cent, on it ? 

98. A farmer sold 176 sheep, which was | of § of all he had ; the 
remainder be divided equally between his two sons : how many did 
each receive ? 

99. A garrison having been besieged 108 days, found that y^ more 
than half of their provisions were consumed : how much long«^r 
would they last ! 

' 100. A garrison of 1520 men have 416955 lbs. of flour : how long 
will it last them, allowing each man i lb. per day ? 

101. How long will 119^ hhds. of water last a ship's company of 
80 men, allowing each man | gal. per day ? 

103. A can saw a cord of wood in 4 hours, B in 5 h. and C in 6 h. : 
how long will it take all three to saw a cord ? 

104. If a p)le 1 rod long cast a shadow 22ift., what is thelieigbt 
of a tree whose shadow is 216i feet ! 

105. If 6 men can build a wall 80 feet long, 6 feet high, and S feet 
thick, in 15 days, when the days are 12 hours long, how many days 
will it take SO men to build a wall 300 feet long, 8 feet high, and 6 
feet thick, working 8 hours a day ? 

106. A is S7i years old, and i of his age is f the age of B: how 
old is B? 

107. C has 466 sheep, and ^ of his number is equal {^ of D*s: 
how many sheep has D ? 

108. Twenty-one forty-fifths of 405 is ff of how many times 20! 

109. Thirty-five sixty-fourths of 7 68 is || of how many sixteenths 
of 575? 

110. A jnan wishes to buy a square farm which contains 318f^'g- 
acres : what is the length of its side ? 

111. The length of a rectangular farm containing 196 acres is 
twice its breadth : what are its length and breadth ? 

112. How many acres in a rectangular field, the length of which 
is 128 r. and its diagonal 160 rods f 

113. What is the area of a triangle whose hy^othenuse is 50 yds., 
and its perpendicular 30 yards ? 

114. What is the area of a triangle whose hypothenose i^ 100 
rods, and its base 60 rods ? 

115. What o'clock is it when -^^ of the time to midnight is equal 
to i of the time since noon ? 

116. Required the mean proportional between 121 and 5.76. 
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117. If f of the time past Biidnight is equal to f of the time to 
nooD, what o'clock is it ? 

1 1 8. Required the mean proportional between fj^ and yW. 

119. A regiment containing 6912 soldiers, was so arranged that 
the number in rank was triple that in file : how many were there 
in rank and iile f 

120. A man and a boy together can reap an acre of wheat in 8 
hours ; the man can reap it in 11 h. : how long will it take the boy 
to reap it ? 

121. A cistern has two pipes; one '^ill fill it in 48 minutes ; the 
other will empty it in 72 minutes: how long will it take to fill the 
leistem when both are running ! 

1 22. A, B, and together hare 1440 acres of land ; A has twice, 
and C three times as much as B : how many acres has each f 

123. A man agreed to work for 9s. per day, and to forfeit 7s. 6d 
for every day he was idle : at the end of 90 days he received £14, 
2a. How many days did be work f 

124. A man being asked the price of his carriage, said that his 
horses and carriage co>t $968, and his carriage cost 8 times as much 
as bis horses : what was the cost of his carriage f 

126. How much will it cost to carpet a parlor 18 ft. square with 
carpeting I yd. wide, which is worth $1.50 per yard? 

126. A, B, and C joined in a speculation ; A put in $500, B $700, 
and C put in the balance; they gained $1200, of which received 
$480 for his share : how much did A and B receive, and how much 
did C put in f 

127. A, B, and C gain $3600, of which A receives $6, as often as 
fi receives $10, and C$14: what was the share of each ? 

128. The hour and minute Imnd of a clock are exactly together at 
ooon : when will they next be together ! 

129. A farmer having lost i of his sheep, and sold i of them, had 
600 left : how many had he at first ? 

180. If I of a post stands in the mud, | in the water, and 10 feet 
above the water, what is the length of the post f 

131. Two persons start from the same place, one goes south 4 
(niles per hour, the other west 5 miles per hour : How far apart are 
they in 9 hours f 

132. A messenger traveling 8 miles an hour, was sent to Mexico 
with despatches for the 'army; after he had gone 51 miles, another 
was sent with countermanding orders, who could go 19 miles as 
quick as the former could go 16 ; how long will it take the latter to 
overtake the former ; and how far must he travel f 



ANSWERS. 

ADDITION.— Arts. 21-29. 



Ex. 



Ans. 



Art. 31. 
1, 2. Given. 
8. $786. 

4. 8G89. 

5. 57757. 

6. 651466. 

7. 8651761. 

8. 998943488. 

9. 988. 

10. 7673. 

11. 88765. 

12. 85879944. 

15. 1460. 

16. 23770. 

17. 161524. 

18. 131570. 

19. 1999990. 

20. 1913. 

21. 16840. 

22. 220083. 
28. 100003. 

24. 134735. 

25. 104022. 

Art. 29. 

1. $64. 

2. 966 lbs. 



£x. 



AN8. 



3. 96 yrs. 

4. $976. 

5. $109. 

6. 106 8. 

7. $550. 

8. $3347. 

9. $860. > 

10. $2378. ' 

11. $2164. 

12. 1893 8ch. 

13. $1816. 

14. 143 m. 

15. 582 a. 

16. $690. 

17. 238 cts. 

18. $1401. 

19. $2788. 

20. $264. 

21. $846. 

22. 754 sh. 
365 1. 
1119 b. 

23. $6821. 

24. $2324. 

25. $4900. 

26. $1444. 

27. 503 ts. 



Ex. 



Ans. 



28. 476 in. 

29. 73 yrs. 

30. $1648. 

31. $34950. 

32. $33700. 

33. $3147. 

34. $512. 

35. 611. bn. 
$513. 

36. $627. 

37. 630 lbs. 

38. $3789. 

39. $1125. 

40. $2385 r. 
$554 g. 

41. $1582. 

42. $1323. 

43. 625 m. 

44. $4930. 

45. 2234822. 

46. 4604345. 

47. 5067843. 

48. 4984097. 

49. 178346. 

50. 17069458. 

51. 31231. 

52. 96633. 



Ex. 



Ans. 



53. 
54. 
55. 

56. 



57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
78. 
74. 
75. 
76. 



1052233. 

62497360. 

74482084- 

53. 
$3068 f. 
$6136 for 

all. « 
$16646. 
$37650. 
A.D. 1727 
$8475. 



865 days. 

$312. 

156 8trok6ii 

$49245. 

23256972. 

650000000-. 

103131. 

120524. 

93649. 

1062086. 

1012939. 

1065910. 

9716789. 

8596013. 

8648i665. 



SUJBTRACTION.— Arts. 34-40. 



Art. 34. 
1, 2. Given. 
8. $232. 
4. 413. 
6. 853 dolls. 

6. 418 feet. 

7. 8332 lbs. 

8. 8231 qts. 
V. 32852. 



10. 618184. 

11. 531141. 

12. 8151721. 

15. 248. . 

16. 54182. 

17. 124907. 

18. 66104149. 

19. Given. 

20. 6121. 



21. 
22. 
23. 
24. 
26. 



1. 
2. 



2754087. 

982417. 

6834^501. 

8960895. 

31090814. 

Art. 40. 
113 yds. 
$221. 



8. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 



189 g. 

1003 bo. 

$3791. 

$1420. 

$882. 

$1079. 

374 bu. 

$1989. 

$479. 



S64 
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[Pages 46-62. 



17(»6. 
67 vrsL 



Ex. A5E«. 

13. $12^1. 
14^ 53 in. 

15. dS in. 

16. 

17. 
18. 
19. 
80. 
21. 
23, 
23. 
24. 
25. 
26. 
27. 



Ex. 



Ass. 



Ki. 



A3.*. 



$723-20. 
427721. 
214412. 
ia5fil09. 
1940y9. 
1176352a 
100 a. 
$9S6. 
28. $22. 



29. $1^. 
?0. 146 ts. 

ol. $ICt90. 

$sssa. 

^5250. 

$323. 

1933 a 

565 

$773. 

$18053 

$154w 

40. $5491. 

41. $6749. 

142. $1695. 

143. $275i. 
44. $1913. 

$332. 



oi- 

33. 
34. 

i36. 
37. 
,'33. 
139. 



143. 

IS 



46. 1252^ ba. 

47. $1491. 

48. $9»i99. 

49. $21422. 

50. $S000. 

51. 222-25. 

52. 16014416. 

53. 184815000- 

000. 

54. 5 times. 

55. 627067. 

56. 44yrs. 

57. 77 yra. 
5a 198 rem. 

59. 

60. 

61. 8 jrs- 



Ex. 

62. 
G3. 
04. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 



77. 



1487. 

2445. 

1148. 

233G. 

378. 

926. . 

4794. 

1187. 

1 6546. 

620940a 
61484. 
26973. 
34060. 
$27096. 
1912 B's. 
4482 C'a. 
5986. 



MULTIPLICATION.— Arto. 4»-54. 



Akt. 49. 

1, 2. Given. 
8. 936. 
4. 484. 
6. 960 r. 

6. 880 m. 

7. 9096. 

8. 88480. 

9. 505505. 

10. 18073812. 

11. $4698. 

12. $664. 

13. 1917 8. 

14. $624. 

15. $6153. 

16. 5200 s. 

17. 40030. 



18. 608240. 

19. 76342. 

20. 41479110. 
21-23.6iven. 

24. 3915. 

25. 19200. 

26. 23074. 

27. 88832. 

28. 175252. 

29. 268435125. 

30. 507166416. 
81. 55837500- 

20. 

32. 56277323- 

52. 

33. 787713314- 

066. 



Art. 54* 

1. $2790. 

2. $2552. 

3. $36720. 

4. 4056 s. 

5. 5301 s. 

6. $37152. 

7. $42255. 

8. 11370 8. 

9. $410400. 

10. $420. 

11. $414. 

12. $945. 

13. $1792. 

14. $1664. 

15. $25^2. 

16. $2090. 



84. 6065742688. 

85. 49238237975. 

86. 2859019905.' 

87. 40456146766. 
B8. 83339299596. 
89. 4223058409402. 



40. 8823403762605- 
25. 

41. 2015028. 

42. 8496120. 

43. 404444040. 
,44. 6342737821. 



45. 

46. 
47. 
48. 
49. 
50. 



17. 493S 8. 

18. 3071 bu. 

19. 2944 qt3, 

20. $22224. 

21. $1482. 

22. $8991. 

23. $10584. 

24. J;i096. 

25. 35720 d. 

26. 16425(1. 

27. 90625 lbs. 

28. 176175 Iba, 

29. 78475 m. 

30. $77970. 

31. 10101255. 
82. 154725876. 
33. 287805313. 



851039462280. 
2172 s. 
$4632 gain. 
821 s. gain. 
8288 d. 
1024 m. 



Pages 63-80.] 
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CONTRACTIONS IN MULTIPLICATION.— Arts. 57-62. 



bx. 



And. 



Art. 57. 
2. $2295. 
8. $888. 

4. $684. 

5. $4950. 

6. 1872 8. 

7. 8610 m. 

8. 25760 bn. 

9. 16128 8. 

10. $91080. 

11. 280 lbs. 

12. 35200 p. 
18. 476000. 

14. 634860000. 

15. 1204670800000. 

16. 26900785000000 



Ex. 



AN8. 



17. 

18. 

19. 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 
82. 



8906345700000- 

00. 
9460305068000- 

00. 
7831206507300- 

00. 
3840000. 
10940000. 
2075994000. 
390677500000. 
372000. 
11840000. 
373520000. 
36t)3200000. 
55447000000. 
37800000000. 



bz. 



Ank. 



88. 25800000000. 
84. 4059360000.' 

35. 14760000000. 

36. 6204000000. 

37. 1672650000000, 

38. 1075636900000. 

41. 7767837. 

42. 34572398. 

43. 677789532. 

44. 738882433. 

45. 839832327. 

46. 78937735437. 

47. 874319056722. 

48. 960311096793. 
49; 8759995239996. 
50. 9999989000001. 



SHORT DIVISION.— Arts. 67-78. 



Art. 67. 

8. 7. 

4. 6. 

5. 6. 

• 6. 9. ' 

8. 123 sh. 

9. 124 a. 
10. 122 tins. 

12. 821yds. 

13. 21812. 

14. 12212. 



15. 
16. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



11111. 

1243143 

51. 

312. 

8281. 

711. 

7111. 

811. 

8111. 

911. 

247 a. 



30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
88. 
39. 
41. 



48 lbs. 

7615. 

6573. 

16334. 

3144. 

107 bis. 

6010. 

7000. 

5100. 

71000. 

$107. 



42. 2050. 
48. 6070. 

44. 6021. 

45. 80405. 

46. 187J or. 

47. 62 pair. 

48. 151i b. 

49. 52 y. 
60. 162ia. 
51. 78115a? 
52» 584038. 



53. 
54. 

55. 

56. 

57. 

58. 



666666{ 
116717- 

70340- 

73614- 

5tV 
69222- 
710 

80028- 

8A. 



LONG DIVISION.— Arts. 74-77.a. 



Art. 74* 

5. 127208J. 

6. 1342314. 

7. 826661. 

8. 336568. 

9. 6437612. 
10. 72225723. 

14. 245. 

15. 1326f J. 

16. 1212^. 

17. 1227 J f. 



19. 1080JJ. 

20. 901i||. 

Art. 77.0. 

1. 24 h. 

2. 36 yds. 

3. 43 c. 

4. 108 t 

5. 13 in. 

6. 20 d. 

7. lOA m- 



8. 11 t. 

9. 11 c. 

10. 120 m. 

11. 200 m. 

12. 250 ra. 

13. 13jf%mo8. 

14. 20 hhds. 
16. 11 m. 

16. 14, & 4 r. 

17. 42. 

18. 89, & 7 r. 



19. 72, & 13 r. 

20. 688, & 8 r. 

21. 24, & 61 r. 

22. 8, & 18 r. 
^23. 227, &10r. 

24. 269, & 3 r. 

25. 2813,&27r. 

26. 34, & 34 r. 

27. 173, & 25 r. 

28. 158.&40r. 
129. 888, & 56 r. 



866 



ANSWERS. 



[Pages 81-96, 



ST Alls. 



80. 63, & 72 r. 

81. 116^\V 



682?'»4 



82. 

34. 808}*J. 
85. 206iaj5. 



Ex. An 8. 



86. 
37. 
38. 
39. 
40. 
41. 



Q1 2060 

11037247 

•^^^ff5IJ2F- 

Q903':239 

0^4.47232 



Ex. 



Ans. 



42. 289?J|fl. 

AA 00566005 

«• 666f|Jf|J. 
46. 840HIIII. 

A7 Al 970339 



Ex. 



Anh. 



48. sHumn 

49. lOOiifH?- 

96 

VTl' 

60. 216|f|il?- 

5408 



CONTRACTIONS IN DIVISION.— Arts. 78-81. 



8. 6 p. 
6. 7, & 5 r. 
6. 3, & 21 r. 

8. 10; 25; 38; 
2500 d. 

9. 65; 765; 
4320 ; 150000. 



11. 44, & 360791 r. 
58, & 6670517 r. 

12. 8236, & 7180309 r.; 
9634, & 56789121 r. 

15. 34 bbls. 

16. 210 r. 

17. 68i|J5. 



1ft T7Qi8670 

19. 98, & 19 r. 

20. 167, & 7 r. 

21. 159, & 41 r. 

22. 1292, & 27 r. 

23. 2120, & 99 r. 

24. 5057, & 17 r. 



EXERCISES IN THE FUNDAMENTAL. RULES.— Aet. 81.a 



1. 1212, & 9 r. 

2. 82412 amt. 
8. 7636 rem. 
4. 527584784. 
6. 1955 miles. 

1581 miles. 
874 miles. 

6. 67048 yds. 

7. $3780. 

8. 83. 

9. 105374 div. 

10. 14 divisor. 

11. 1213. 



12. 43 times. 

13. $621. 

14. 730 soh. 

15. $20. 
$1868 gain. 

16. 8671 8. 

17. $66ff}. 

18. 7?Sf 8. 

19. $6094 0. 

20. 228 B. 
V14 0. 
1710 all. 

21. $11800. 



$50 one 
$70 other. 
$62y% pr. 

22. 18 smaller. 
882 larger. 

23. 828?^ cot. 
263Jf w. 

24. 1560 men. 

25. 9181788. 

26. 8117 rem. 

27. 723J5quot. 

28. 49312 men. 

29. 8082 men. 



30. $718 D. 

31. 397 left. 

12irT 8. 

32. 406 oxen. 

33. 38818897. 

34. 182 left. 
$35ftV. 

35. 392 miles. 

36. 1 mile. 

37. $5243 B. 
$17176 0. 
$23684. ^ 



2. 81. 
8. 76. 



CANCELLATION.— Art. 91. 



4. 75. 

7. 475. 



8. 798. 112. 27. 114. 28. 

9. 1248. 13. 7. 116. 30. 



GREATEST COMMON DIVISOR.—Arts. 91-97. 



2. 8. 
8. 4. 
4, 5. 



5. 4. 

6. 8. 
S. 21. 



9. 13. 
110. 19. 

In. 15. 



12. 39, 6, 8, J 14. 4. 
4, 9, 8. 15. 12, 



Paoks97-116.J 
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LEAST COMMON MULTIPLE.— Abt. 102* 



Lx. Ans. 



Ex. An8. 

17. 86. 

18. 48. 

19. 90, 



Ex. An8. 



20. 90. 

21. 240. 

22. 12600. 



£x. Ans. 



28. 604. 

24. 1134. 

25. 144. 



Ex. Ans. 



26. 2520. 

27. 26129. 

28. 194040. 



29. 15624Q 

30. 144. 
81. 120 hr& 



REDUCTION OF FRACTIONS.— Arts. 120-6. 



8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 



r 



12. i. 

I 1« 



18. 



•jy- 



14 J- 

15. i. 

10. y. 
1*7 33 

21. 4. 

22. 5. 
28. 21. 

24. 7|. 

25. 1. 

26. 41 1. 



27. 

28. 
29. 
80. 
33. 
34. 
35. 
86. 
37. 
38. 
89. 



30. 

28//,. 

28f. 

22if}. 

29 
133 

&' 

TIT • 
2543 

913 
~5~' 



47. 
48. 
49. 
52. 
58. 
64. 



40. Si^^s., 

41. m. 

42. &K 

43. -^-o-. 

44. Ur»^A. 

/' 




62. m. 

63. Afi. 

64. j|. 
66. iif. 



4. 

5. 

6. 

7. 

8. 

9. 
10. 
VI. 
12. 
16. 
17. 
18. 



Art. 135* 

i^T 



J_i 
TfBT 



120 



IT* 



J 9 • 

Tfff » 
Jio . 

TTJir* 

5l2V» 
582.0 . 

tr$v > 

472 5 . 
33600 

foooo 
inymrt Tf»innr» "TdTFuir* 

49 . 1281 

TCT> "T^r 

108 . 



1440 . 

48 00 . 

4500 . 
l2Jiri 
. 63000 . 

35000 



1680 . 

4032 . 
¥T2T» 
4300 . 

y2?v> 

. 472 50 
TUTTiriF* 
104000 



1008 

8020 
67i0* 
2100 
33XT' 



fvfw* 



58 8 
TIT* 



27 . 

If; 
?l; 



30 . 

«\; 

03 . 

T3f » 



28 
33 
30 . 




T7' 



19. 

20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 



8 . 

10 . 

617 > 

tVc 

198 . 
200 



15 . 

20 . 
. 42 



A- 



98 

15. 12. 

THfy Wi 

4. 



«. 



JXf- 



y TC¥i 
27. 3 
BTTt FC* 
180 . 

4_5 . 104 



TSJfi TVVt tft* 
10. 18. 19 

UL3.' _8 . 2«« 
i<^ » |T> TT'* 

J229. 4. 360 

-* 10 53 
3 . 12. 352 
21. 357 

12 » nrr* 

44» . 924. liaoi 



¥^* 



4. 
5. 

7. 
8. 



ADDITION OF FRACTIONS.— Art. 127. 



2A. 

1 13 
■^5T* 

1 1' 
-1291 



10. 2^i. 
12. 8f JJ. 
18. If. 

U13t3 



15. IjVir. 

16. 9f 

17. lOA. 

18. 4^. 

19. 40i. 



16^. 



20. 

22. 22f{^. 

Tiiisr 



28. 2 i"*^"" 



24. 108/A. 

25. 556*4. 



26. 199ii}. 



IT* 

27. 289^Yr 



868 
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SIIBTRACTION OF FRACTIONS.— Art. 129. 



Ex. 


Ans. 


Ex. 


Ans. 


Ex. 


Ans. 


Ex. 


AK8. 


Ex. 


Aks. 


4. 


I 


8. 


4tt79 


12. 


401 


17. 


74 


22. 


1 
1*2 T 


6. 


9. 


8 


13. 


1 


18. 


mi 


23. 


6. 


I 


10. 


10 

T«5» 


15. 


^' 


20. 


5J. 


24. 


«• 


7. 


11. 


8 
TT 


16. 


m 


21. 


39|. 


25. 


0. 



26. 
27. 



$15^ 



IT' 



116tV ft. 



28. 88U y<fe. 

29. 409 if J lbs. 



30. 1579TyAb. 

31. 124^^ m. 



82. 132 J J rods. 
33. SlOflfJJ t 



MULTIPLICATION OF FRACTIONS.— Arts. I32-7, 



8. 4. 
4. ICi. 
6. 6. 

6. 6. 

7. 4. 

8. 8. 

9. 7*. 
10. ISJ. 



11. 1}. 

12. 8. 

13. 6. 

14. 18. 

15. 28t. 

16. 86|. 

17. 17yV. 

18. 32yV 



21. 258. 

22. 389. 
25. 9. 

26. lej. 

27. 25. 

28. 32}. 

29. 85. 

30. 47^. 



31. 64. 

32. 83^. 

35. 657. 

36. 916f. 

39. A. 

40. U. 

42. If. 



46. 4. 

47. J. 

48. ^. 

49. ^j. 
61. 734. 

62. 6om. 

63. 1999|}. 

64. 4393^. 



Art. 137*a. 

1. $4. 

2. 6j^cwt. 
8. $9^. 

4. 8^ bbls. 

5. 11^ c. 

6. 27X a. 

7. 44| 8. 

8. 61} 8. 

9. $96i. 

10. $7,V. 

11. $12fl. 

12. 136 cts. 
18. 112^cts. 



14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 



235 p. 

$16|. 

33^ cts. 

61 js. 

360 cts. 

292lct8. 

21 6 J cts. 

$56. 

157iats. 

$161. 

$4|. 

$3|. 

27 



2¥' 



28. 
29. 
30. 
31. 
32. 
33. 
34. 
85. 
36. 
37. 
38. 
39. 
40. 
41. 



1237*0. 
781} cts. 
800| cts. 
243fcts. 
$8i. 
$10.JJ. 
28^8. 
273 J cts. 

'fa*- 



6ir 



621^ c. 
731*. d. 
66| s. 
891J ct. 



42. 

43. 
44. 
46. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
66. 



652f . 9. 
$65ij 

$6165V 
743J in. 

12211}-? 

2310. 



5V 



8?^ 

61irf 
1490/5. 

16^^ 



2 
32f. 

197f 



»56. 
67. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
66. 
66. 
67. 
68. 



80. 
61 



85 
4* 



74 Mt. 
4603 Jfi 

8681 

37941. 
170 



m 






DIVISION OF FRACTIONS.— Abt8. 138-141. 



A. S 

6 '/• 

6. ^. 

8. L 

9 9 



12-16. g. 

16. 224- 

17. I 

18. liU. 



19. 



230 

mrr 
20-21. 

22. 

23. 

24. 

25. 



g* 



6^. 



26. 
27. 
28. 
29. 






at 8 
3^ 



w 

sir- 
30-31. g. 

32. 87i. 



33. 
34. 
35. 
36. 
37. 



75i 

212J. 

323A. 
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EXAMPLES FOR PRACTICE.— Art. I4I.a. 



Ex. 


Ans. 


1. 


130 bu. 


2. 


104 a. 


8. 


145 lbs. 


4. 


172 bu. 


6. 
6. 

7. 
8. 


124 gals. 
87/x yds. 
5JI yds. 
10 m. 


9. 
10. 


Bfi-lbs. 
5/j lbs. 


11. 


lOA c. 



Ex. 



An«. 



12. 8yVir bbls. 

14. 7 cts. 

15. 9A\8. 

16. $1t'^. 

17. $6. 
16. $2||f. 

19. lljjt 

20. 87yVT8- 

21. 157yVT b. 

22. 9yVV 



Ex. 



Ans. 



23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 
32. 
33. 



31P 

185 Hf. 

4.3970 
1 94 1 
16 

17f 

1 8 

2 

133 

_123 
13 TJ* 



Ex. 



Am(. 



34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 



3 

J' 

K39 

34 

_l 

sTa- 

■i^ 
Sa- 
il 

3ffT' 

1909 
10|.'4 

IfflJ- 



COMPLEX FRACTIONS.— AttTs. 112-144. 



Akt. 143: 

8. -V-. 

4. 11 

6. 
6. 

7. 
8. 
9. 



Tff- 
41 

10 
TT" 

44t 



10. 
11. 
12. 
IS. 
14. 



S3 

ry 

103 
805 

5 

53 Ja* 



Abt. 144. 

1. iSyif. 



2 1 3235 

8. 
4. 
6. 
6. 



1 3^1 19 

9 9(i59 

21«1 

TaTTT' 

3691 

fj 0'71737 



43003 ^ 



8. 



9. 2?. 



10. 
11. 
12. 
18. 
14. 
16. 
16. 



547*! 

13f 

1 183 
1' — 



?52' 



8 

^* 
1 »i 

_*20 
f5«5179 



aaaT 
f o9rf» 

O 43« 

2 30? 
T3¥J* 

72697 
-f 123 



17. 
18. 
19. 
20. 
21. 
22. 
23. 1401}ii 



EXERCISES IN FRACTIONS.— Art. 144. 



297^*, m. 
426JI. 



1. 165^5 yds. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 



489t. 
91^. acres. 

$*22yV 

151 J bbls. 
9. $241 |i. 

10. $19503^. 

11. 159220}. 

12. 438,V 



13. $l>f?76^« 

14. $8ys,Y^. 

16. 26 }i}. 

16. 25*^. 

17. 240|J sain. 
732^ dif. 

18. 950? prod. 
7^^ quot. 

19. 389^5 sum. 
187J J dif. 
19977f|p. 



20. 
21. 
22. 
23. 
24. 
25. 

27. 
28. 
29. 
30. 



$132|:^. 
$456iJ. 
$765|. 
$35761. 

1 44.12 9 

1608f^j. 

1>Q a08 

10|J| pear. 



31. 


1221?. 


32. 


140,V 


33. 


A 


34. 


Q57 


35. 


1001. 


36. 


85 f. 


37. 


37f. 


38. 


$37yy,. 


39. 


$580JJ. 


40. 


$42 1^ gain. 


41. 


47ilS. 



S70 



[Paoss 151-15^ 



BEDUCnON— Art. ISl 



7. 672 *. 
& h)4U far. 
9. £4, It*. 

10. 257s. 5d. 

11. &^n>jO far. 
13. 814:36 lair. 
13. £IU5, 43. 8d. 
U. £.>d. lls.7d. If. 
35. 4U8462 tiar. 

16. 96oS3 pwts. 

17. a4:32<ju gra. 

18. 60144 gre. 

19. 2 lbs. 1 oz. 12 p. 

20. 4o2. 9p.20grs. 

21. 61bs. loz.7p.2j^. 

22. 108853 drs. 

23. 8650 lbs. 

24. 1131440 oz. 

25. 23200 drs. 

26. 54 lbs. 11 oz. 

27. 15cwt.2q.l5lb8. 

28. 6 lbs. 12 oz. 

29. 3c 2q. 4lb. 8oz. 

30. 7t. 12c. 3q. 101b. 

31. 333cwt.71bs.8oz. 

32. 16320 drs. 
83. 44928 sc. 

34. 30 oz. 2 drs. 

35. 13 Ibe. 1 oz. 4d 
37. 356400 in. 

39. 49 r.lift. 8 in. 

40. 5 m. 

41. 4752000 in. 

42. 7650722 in. 

43. 11 in. 269^5 r. 

44. 1585267200 in. 

45. 30420 in. 

46. 636 na. 

47. 1620 na. 

48. 140 yds. 3 qrs. 

49. 76 F. e. 

50. 260 E. e. 2 qrs. 
SL 480964^ feet. 



ex. 



A.<4. 



Ex. 






K 



.1^ 

OO. 



06. 

5^. 
iriO. 
!61. 
)&2. 

63. 

64. 



69. 
70. 



2472030 feet. 

466^ a. 
437 a 102 r. 
306sq. tt 
40 sq. yards. 
5 a. 2 r. 20 r. 
24 a. 

121»600 in. 
2557440 in. 

65. 562 T. 24 ft. 

66. 129 C. 56 IL 
8ii20 ft. 
8100 CO. in. 
9288 in. 
2160 ft. 

71. 112 ft. 

72. 3J C. 

73. 31||] C. 

74. 144 gals. 2 qts. 

75. 96 hhds. 17 guls. 

76. 7720 pts. * 

77. 40432 gi. 

78. 17 bbls. 13 gals. 

79. 36 Lbds. 6 gals. 

80. 5428 qts. 

81. 887 pts. 

82. 17176 qts. 

83. 420352 pts. 

84. 108 ba. 

85. 2675 ba. 

86. 1318140 860. 

87. 525960 rain. 

88. 31556928 sec. 
11045160 rain. 
157 h. 50 m. 40 8. 
850 w. 7 h. 36 m. 
10305 mo. 3 w. 

5d. 16 h. 
93. 6508 y. 4 m. 8 w. 

6d. 
94:.81.y.l0m.lw.3d. 



89. 
90. 
91. 

92. 



j 1 b. 46 m. 40 a. 

95. 27uOOO*. 

96. 15300'. 

97. 1296000^. 

98. 24°, 7% 40^. 

99. 315s. 13°, 20'. 

100. 231 a. 14°, 2tf 

40". 

01. £11," 5 a. 

02. 41 8. 

03. 63 sbeep. 

04. £6, 6 8. 10| d. 

05. $551. 

06. 37 sp. ; $32|. 

07. $708J|. 
Oa 2251 ^\E. 

4502i| half K 
1125^1 double. 

09. 369062 in. 

10. 551546 in. 

11. $1837X 

12. 1579500. 

13. 23743200 timea 

14. 4814 firkins. 

15. 966| bottles. 

16. 44 yds. 

17. 21* A. 
la 114y\ sq. yds. 
19; 156 sq. yds. 

20. 72 yds. 

21. 85 yds. 

22. $33325, 

23. $71750. 

24. $493VV 

25. 880000. 

26. 2 w. 6d. 20h. 

27. 95000000 miles. 
18849 w. S4f h. 

28. 2700 bricks. 

29. 144 suits. 

30. 12000 shinglea. 

31. 144 farms. 
82. 215136 brick& 



pAQBS 158-165.] 



FRACTIONAL COSfPOUND NUMBERS. 



5. g pb. 

6. U gal. 

7. A «al- 
S. i hhd. 



6-18. Givei 



19. - 



30- A'sV d.- 
ai. ^' l,r. 

■:4. ^A, T. 
25. A lihd. 
36. 11; gal. 



8. S*. 6(1. 
4. 143. S^d. 

fi. 6(1. 14 h. 24 m. 

6. 9 li. 30 m. 

7. I in. 1 f. 24 r. 
6. 3 far. SSJ r. 

9. lq.l81bB.12oz. 
10. 8cwt.2q.7ili>3. 
31. 2 pka. 5^ qta. 
n. 274 A. 434r. 






8- A'.'.- 

S:!:, 
1.7: 

»■ I n- 
i- A- 

Aki. 167. 
4 ^J''"b 

9. ,J, Lhd. 
0. J. 
11. i. 



COMPOUND ADDITION. 



Art. ]6§. 
8. £19, 9s. 5d. 3 f, 
4. £53, 59. 5d. 
6, £.18, ]e3.4d. 
6. 45 lbs. 4 oz. 2 p. 
10 g 



13. lOT.lTBl. 12oz. 

14. 28y(l3.3qrs. Id, 
16. 118 jd8.3q.2u. 
16. 65bu. 1 pk. 

IT. 92 bu. 3 p.2q. 

18. B9 in. 5 fur. n r. 

19. 6 bbdii.63g.3q. 

20. 8p. 69g. 2q. Ipt. 

21. 109yds. 8f. 142 i. 
"" 11«. 61 r. 48 ft. 



r. 8 lbs. 7 oz. 12 p. 
), 61 lbs. 7 oz. 9 p. 
I 19lb.lIo.5p.a3g, 
1. £70, 179. 9d. 

!. 126T lbs. 13 oz." 24. 730. 6Bft. 177in. 

AST. I«B.a. 

I. 8 oz. 3 p. 22| g. 
;. 3 p. 15f J grs. 
i. 12 c 75 I, 8 oz. 
I. 43 1. 8i>z. 10.^ d. 
■. 1 mile. 
>. 6 r. 10 ft. 92 in. 



25. 87 lbs. 6 oz. rare. 

2 sc. 9 gra. 
;. 177in.7Jlur.35r. 

8ydB.Ort.10in. 
■. 641. Orn. 7ifar. 

27 r. 8 ft 
.. aOOyrs. II mo8. 

wk. 4 <Ia. 
. 868A. 629q.r.l0i 

sq. yds. 3 J ft, 
30. 80 c. 9b. 20" 9' 



9 


1 qr. 2 n. lA in- 

2 q. 1 n. 2/, in. 


16. 23g. 1 q. IJpt. 


Kl 


16. 1 bu. 2 pka. 1 q 


N 


3R. Ir. 158Hft 
17 y. 8 ft. 75* in 


lirt 


12 




13. 


4 C. 77 en. ft 


255i see. 




11661 CD. io. 


18. 1 yd. 2q. 3|n, 


14. 


17cu.ft.l584c.i 
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COMPOUND SUBTRACTION.— Arts. 169, 170. 



Ex. 



Ans. 



Kx. 



Ans. 



8. £8, 78.1 la. 2 far. 
4. £36, 88. 7(1. 2 far. 
6. 8T. 6c.2q.61bs. 

6. 28r.17cwt.3qr. 

8 lbs. 

7. 9 gals. 1 qt. 8 gi. 

8. 581ihds. 6g. 2q. 

9. 6oz. 18 p. 2gr8. 

10. 13 yds. 1 qr. 3 na. 

11. 3 yds. 2 qrs. 2 n. 



12. 9 m. 18 r. 7 ft. 
10 in. 

18. 54a.l4:9r.88 8.f. 

14. 70 a. r. 33 r. 

15. 128 ft. 1652 in. 

16. 480. 106ft. 58 in. 

17. 8 yrs. 2 m. 5 d. 

'16 h. 15 min. 

19. 6 yrs. 4 m. 25 d. 

20. 69 yrs. 1 in. 21 d. 



Ex. 



Ans. 



21. 3 yrs. 2 in. 23 d. 

22. 3 yrs. 7 m. 20 d. 

23. 118m. 4fur. 34 r. 

13i ft.lO ill. 

24. 96^61 1 m. 224 r. 

3i yds. 2 ft. 

25. 162^ A. 115 r. 19} 

yds. 7 ft. 95 in. 

26. 191 A. 2 R. 22 r. 

87 i ft. 



SUBTRACTION OF FRACTIONAL COMPOUND NUMBERa 



Art. 170.0. 
8. 10 d. 1 far. 

4. 6 d. 3 far. 

5. 13 cwt. 81 lbs. 

U\{ oz. 

6. 88 lbs. 13Jf oz. 

7. 199 r. IfV ft. 



8. 2?* in. 

9. 3 R. 23^ r. 

10. 157 2^ sq.ft. 

11. 75 cu. ft. 1468f 

CO. in. 

12. 24cu.ft. 1295ic.i. 

13. 43 gals. 1/j qts. 



14. 3 qts. J pt. 

15. 25 gals. 3q. l]p. 

16. 924y»r lbs. 

17. 3d. 19 h. 6 rain. 

18. 11 yds. 2| na. 

19. 26| A. 265V r. 

20. lOg. 3qta. Ip. 3g. 



COMPOUND MULTIPLICATION. 



Art. 171. 
1, 2. Given. 
8. £127, 123. 6d. 

4. £187, 14s. 

5. £8, 9s. 3d. 8 f. 

6. £56, 6s. 3d. - 

7. £44, 4s. 

8. 7670 d. 2 b. 4 m. 

48 seo. 

9. 81bs. lo. 14p. 4g. 
10. 5 lbs. 2 ^z. 8 p. 



11. 8 T. 7 cwt. 9 lbs. 

12. 5 T. 18 cwt. 2 q. 

2 lbs. 8 oz. 

13. 101 c. 15 lb. 7 oz. 

14. 604ga]s. Iq. 2g. 

15. 53 ra. 8 fur. 20 r. 

16. 819 m. 1 f. 30 r. 

17. 328 yds. 2 qrs. 

18. 96 a. 90 sq. r. 

19. 693 sq. yds. 

20. 18 0. Ill ft. 



21. 1512 ft. 1064 m. 

22. 48<^ 23' 20". 

23. 1814° 29' 52". 

24. 807 gals. 

25. 2452 gals. 2 qts. 

26. £391, 14s. 5d. 

27. 3365ba. 2p.4q. 

28. 4987 yds. 2 qrs. 

29. 85309 T. 2 cwt. 

74 lbs. 

30. 4687 ba. 2 pks. 



COMPOUND DIVISION. 



Art. 173. 
4. £2, 9s. 4d. 2.?f. 
6. £5, 183. 5d. ijf. 

6. £5, 7s. Id. 8f f. 

7. £4, I63. 4d. 



8. £6^, 69. 8d. IJ f. 

9. £2, 29. 6d. 2^f. 

10. 5 oz. 8 p. 8 g. 

11. 1 Z. 80. 13 p. 9J g. 

12. 10 lbs. 11^ oz. 



13. 9 lb. 8f oz. 

14. 9 yds. 2q. IfiL 

15. 4 m. 4 f. l7yVr. 

18. 15 bu. 7 J qts. 

19. £1, IsiSJifar. 
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APPLICATION OF THE COMPOUND RULES. 



£^. Ans. 


Ex. 


Ans. 


Ex. 


AN8. 


Art. 175« 


5. 


£ll7,7s. 3d. 


10. 


£r.813, 123. 9d. 


1. £47, 38. 2i d. 


6. 


£9429, Os. 5d. 


11. 


£11, 33.7Ud. 


2. £400, 9s. 5^\d. 


7. 


£67, 9s. S^% d. 


12. 


£86,9s.7cl.gain. 


8. £121, Is. 


8. 


£3, 7s. 7yVd. 


13. 


£846, 03. Id. 


4. £14, lis. 2d. 


9. 


£324, Is. 3d. 


14. 


£351, 28. Id. 



ADDITION OF DECIMALS.— Art. 187. 



8. 820.67. 

4. 2986:0501. 

6. 81.271. 

6. 111.9925. 



8. 19.57605. 

9. 760.573. 

10. 1310.9902. 

11. 177.998. 



7. 8.5284508. 12. 83^4013. J 7. 0.607677. 



13. 330.967. 

14. 10.709341. 

15. 2.0728. 

16. 0.408763. 



18. 0.7186428, 

19. 744.8785. 

20. 127.00462- 

93. 



SUBTRACTION OF DECIMALS.— Art. 189. 



8. 250.3905. 

4. 14.544. 

5. 18.25. 

6. 144.96063. 

7. 0.875. 

8. 10.69995. 
.-9. 0.23578. 
jO. 1.1011. 
Xl. 1.400091. 



12. 0.999999. 

13. 130.84106- 

99. 

14. 8897.3195- 

07. 

15. 65999.999- 

001. 

16. 0.675. 



17. 0.006994. 

18. 0.3222. 

19. 538.978. 

20. 7855.9997- 

64. 

21. .45. 

22. .0053. 

23. .000061. 



24. 40.177. 

25. 262.901099. 

26. 28999.97K 

27. .405. 

28. .568431. 

29. .881 A. 

30. .785 bhd. 

31. 89.163 yds. 



MULTIPLICATION OF DECIMALS.— Arts. 191, 192. 

1. 231.41 yds. 14. 0.00187440781. 27. 

2. 259.875 gals. 15. 0.0024048072. 28. 
8. 689.875 ft 16. 0.000058176008. 29. 
4. 871.25 0. 17. 0.0004000761. 30. 
6. 619.675 r. 18. 0.08568981. 81. 

6. 474.6875 m. 19. 0.00031275. 32. 

7. 65865 lbs. 20. 0.0000022780402 38. 

8. 44.8955 bbls. 21. 0.0000025. 34. 

9. 0.50005. 22. 0.00042. 3"'5. 

10. 60.1565195. 28. 0.001825. 36. 

11. 460.51. 24. 0.00064125, 37. 

12. 2650.1. 26. 0.00071014734. 38. 
18. 6678. 26. .01899018. 89. 



.006420612. 
.000015230. 
371.0846634. 
.00194944563. 
56.44806340. 
.0037503660. 
.174441466. 
189.344142242. 
172.922687063. 
.0000004. 
.000000305. 
.00000012624. 
.00000000000016092 
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ANSWERS. 



[Pages 186-193. 



DIVISION OF DECIMALS— Arts. 194, 195. 



BX. AN8. 


Ex. An8. 


£x. Ans. 


Ex. Ans. 


1. 6 coats. 


10. 14.3. 


21. 24,578075. 


27. .2826 4-. 


2. 9 loads. 


13. 0.8. 


22. .8576034. 


28. 36.4216 + . 


8. 12.3 days. 


14. 0.001777 +. 


23. 910000000- 


29. 6.999898+. 


4. 28.9139 A. 


15. 2.4. 


000. 


30. 20.99993 -# 


6. 4.5 rods. 


16. 10000. 


24. 990000000- 


3]. .92887 + . 


6. 3.15 bbls. 


17. 5000000. 


000. 


32. 1.551948 ; 


7. 24.3936 d. 


18. 1*.6. 


25. .000078435. 


33. .38 + . 


8. 6.9 days. 


19. 0.62. 


26. .00000090- 


34. 104.034. 


9. 15 boxes. 


20. 31.7199 + . 


84. 


35. .0101. 



REDUCTION OF DECIMALS— Art. 196. 



2. 
8. 
4. 
6. 
6. 
7. 
8. 
9. 



1 

S3 
3 



_l 

¥ff' 
1 

V 

Tff' 



Art. 197. 
4. 0.75; .8. 
6. 0.15; .28. 
6. 0.875; .2;. 6. 



7. 0.8 ; .8333- 

+ ; .1. 

8. 0.16; .4; 

.04. 

9. 0.625; .4; 
, .05. 

10. 0.025 ; .00- 

28 + 

11. 0.025; .003. 
14. .03703, &c. 
16. .142867142, 

&c. 
16. .0769287 &c. 



17. .025. 

18. .23125. 

19. .8125. 

20. .026876. 

21. .04761947, 

&c. 

22. .071428571, 

Art. 200. 

8. £.775. 
4. £.626. 
6. £.0376. 



6. 2.6253. 

7. .089285 +h. 

8. 0.76626d. 

9. .2825 T. 

10. 0.833 +yd. 

11. .84375 m. 

12. 0.843761bs. 

13. .8125 s. 

14. £.25104+. 
] 5. £31.278125 

16. .00079365- 

+ lihd. 

17. .000376 T 



Aet. 201. 
8. 7d. 2 far. 
4. 9s. 8d. 
6. 8 qts. & .048 p. 



6. 16 hrs. 34.56 sec. 

7. 8q. 10/. 9o. 9.6d. 

8. 13o.3qr8.14lbs. 

9. 3pks. & .6248pt. 



10. 6 far. 23 r. 8 yds. 

7.632 in. 

11. 1 R. 33.0928 r. 

12. 8 qr. & .10096 n. 



EXERCISES IN DECIMAL COMPOUND 



Art. 202. 
2. 2s. lOJd. 
8. 128. 9d. 8 far. 

4. 6 cwt. 58 lbs. 

5. 96 r. 108.9 ft. 

6. 6s. 6d. 

7. lOd. 1 far. 

8. 4 cwt 87 lbs. 

9. 173 r. 

10. £.20833+. 

11. £.796876. 



12. £l94,10s.7d.2f. 

13. $377.6. 

14. 36.3 + d. 
16. $476.82. 

16. $1161.09. 

17. £386,16s.6d.2f. 

18. £14, 5s. 8 far. 

19. £18, 16s. 10d.2f. 

20. $1.42867. 

21. £1, 8s. 

22. $6,666 + . 



23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 



NUMBERS, 

162 ra. 72 r. 

£155, 12s. 6d. 

£1174, lOs. 

$9949.7574. 

Is. 2d. 8.5 &r. 

lid. 1 far. 

6.095232 +d. 

$9.15. 

5s. 2d. 8 fiir. 

6(1. 
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ADDITION OF FEDERAL MONEY. 



Cz. 



Ans. 



Art. 3ti. 

1. Given. 

2. $l2.ia. 
8. $45,805. 



Ex. 



Atia, 



4. $363,433. 

5. $270,279. 

6. $281,033. 
r. $196.51. 



£x. 



Anm. 



8; $1022.529. 
9. $76,121. 

10. $216,723. 

11. $317,207. 



Hx. 



Anh. 



12. $10 545. 

13. $2377.69}, 

14. $1409.8978, 

15. $114.7775. 



SUBTRACTION OF FEDERAL MONEY.— Art. 212, 



8. $10.36. I 6. $339.67. 

4. $81.33. I 7. $156.87. 

5. $41.60. 8. $0,004. 



9. $0,174. 
la $54,422. 
11. $100,088. 



12. $900,055. 

13. $.05625. 

14. $213,125. 



MULTIPLICATION OF FEDERAL MONEY. 



Art. 215. 
1-4. Givea. 
6. $1.47. 

6. $1.4725. 

7. $4.6875. 
6. $6.62625. 
9. $4.1875. 



10. $9.140625. 

11. Given. 

12. $5.56875. 

13. $5,625. 

14. $13.786875 
16. $77.46875. 
16. $38.85425. 



17. $57.09375. 

18. $24.18. 

19. $38.1875. 

20. $18,375. 

21. $142.50. 

22. $13,005. 

23. $127.60. 



24. $1071.60. 

25. $577,746. 

26. $26,705. 

27. $125.75088 

28. $36.2175. 

29. $1071. 

30. $8970. 



DIVISION OF FEDERAL MONEY. 



Art. 210. 

7. 16 qts. 

8. 25.5 lbs, 

9. 24 melons. 

10. 36 pen-ks. 

11. 25.142 + q. 



12. $3.50. 

13. $1.8673 + . 

14. 66 cords. 

15. 1.7894+ b. 

16. $0.07. 

17. 62 weeks. 



18. $1.3698+. 

19. $0.02. 

20. $1.25. 

21. 465.65 + b. 

22. $10.2816. 

23. $10,914. 



34. $68,493 + . 

25. 9 yds. 

26. 252 bbls. 

27. $.075. 

28. ^0.125+. 

29. 600 tons. 



APPLICATIONS OF FEDERAL MONEY. 



Art. 320. 

1. $17,770. 

2. $12.95. 
8. $21,485. 



Art. 225. 
9. $0.9021. 
10. $2 069075. 



4. $123.07. 

5. $1478.75. 

6. $2305 625 n. 
$4806.625 a. 



7. $263.59. 

8. $5320.1875 

9. $2659.275. 
10. $1007.65. 



11. $429.8825. 

12. $372,755. 

13. $1058.05. 



PERCENTAGE. 



11. $0.96474. 

12. $0.1809. 

13. $60.0451. 



14. $300.0756. 

15. $450,168. 

16. $13,962. 



17. $3.86. 

18. $11,665. 

19. $68.8875. 
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£x. 



Ams. 



20. $21. 

21. $1398. 

22. 129.75 lost. 
735.25 left. 

28. $63,338 + . 
2:1:. $106.8431. 
25. $1.8332 + . 



Ex. 



Ans. 



26. $468.75 lo. 
$1031.25 1. 

27. $1285.85. 

28. $37.50. 
$951.5625. 

29. $168. 



Ex. 



Ans. 



30. $793.75. 

31. $43,375. 
82. $4 former. 

33. $120. 

34. 0. 

35. $1720. 



Ex. 



Ams. 



36. $2152.50. 

37. $3100. 

38. $172,136. 

39. $588.6718- 

75. 
40. 1780shee];i. 



COMMISSION, BROKERAGE, AND STOCKS. 



Art. 239. 
2. $16.0068. 
8. $21 51125. 
4. $5.97 Agt.; 

$259.88 Ow. 
6. $15,426 + . 

6. $15.60. 

7. $10.2264-. 
8.. $70,993. 



9. 

10. 

11. 
12. 
13. 
14. 
15. 



$47.62 com 
$952.38 cot 
$52.13 b. 
10426 8. 
$350. 
$454,575. 
$521.93. 
$29.27. 
$406,437. 



16. 
17. 
18. 
19. 
20. 
22. 
23. 
24. 
25. 



$3753.915, 

$1759.308. 

$477.65. 

$7626. 

$5000. 

$527.50. 

$1275. 

$3364. 

$450. 



26. $6750. 

27. $5989. 

28. $456. 

29. $7358738. 

30. $60946.34< 

146+. 
81. $572.1679. 

32. $45.9627 + 

33. $304.6214. 



INTEREST.— Art. 241. 



1-4. Given. 
6. $5;$6;$i; 
$7. 

6. $2,118. 

7. $3,507. 

8. $3,465. 

9. $6,153. 

11. $9,817 int. 
$150,067 a. 

12. $13,072 i. ; 
$176,472 a. 

18. $24 iot. ; 
$424 amt. 
14. $585. 

Art. 246. 

8. $12.5258. 

4. $5,434. 

5. $5,924. 

6. $14,888. 

7. $2,961. 

8. $4,675. 



16. $1080. 

18. $60 int. ; 
$260 amt. 

19. $175 int.; 
$425 amt. 

20. $81.72 int.; 
$422.22 a. 

23. $5,838. 

24. $5,629. 

25. $2.80 int ; 
$62.80 a. 

26. $4.80 int ; 
$100.80 a. 

27. $0.10. 

9. $26.60. 

10. $32,437. 

11. $4.93. 

12. $61,898. 
18. $8.05. 

14. $10,143. 

15. Given. 



28. $0,522. 

29. $65,166. 

30. $7,437. 

31. $9.26. 

32. $2,638. 

33. $7,526. 

34. $29,048. 

35. $18,235. 

36. $206.58. 

37. $4.19375. 

38. $2,916. 

39. $5. 

40. $108,515. 

41. $8541.876. 

16. $26,072. 

17. $25,045. 

18. $28,082. 

20. $5,549. 

21. $31,693. 

22. $37,044. 

23. $7S«).378. 



42. $4662.248. 

43. $134,776. 

44. $20,326. 

45. $232.7312. 

46. $599.86 in. 
$9808.81 A. 

47. $1980.058i. 
$17186.90. 

48. $1527.844. 
$11578.584 

49. $2864.238. 
$14472.096 

50. $18876.676 
$55287.856 

24. $812,876. 

25. $17.1829. 

26. $091,469. 

27. $722,742. 

28. $1665.248. 

29. $1698.9259 

30. $2321 SI i. 



Pages 220-243.]' answers. 377 

EXAMPLES FOR PRACTICE.— Arts. 247-250. 



£x. 



Ava, 



1. $1.81. 

2. $5,021. 
8. $1,642. 
4. $0,916. 
6. $13,904. 

6. $242,816. 

7. $391,618. 

8. $42. 

9. $224,193. 

10. $075,863. 

11. $808.88. 

12. $1260.994. 
18. $108,616. 



i^x. 



A Nil. 



14. $2,815. 

15. $1022.25 

16. $1500. 

17. $8960 144. 

18. $5125. 

19. $1147.50. 

20. $14,784. 

21. $167,022. 

22. $8635.a05. 

23. $16269.325 

24. $5,265. 

25. $12,296. 
ii6. $7,746. 



Ex. 



Ahs. 



27. $20,709. 

28. $20,693. 

29. $39,013. 

30. $27,713. 

31. $18,774. 

32. $315,091. 

33. $400,251. 

34. $637,796. 

35. $612,964. 

86. $753,452. 

87. $204,185. 

38. $150,078. 

39. $114,912. 



Ex. 



Ans. 



40. $1382.333. 

41. $4.00. 

42. $0.36. 

43. Given. 

44. $366.66. 

45. $426,499. 

46. $780.07. 

49. £6,12s.4d. 

50. £10, 188. If 

51. £111, 139. 

4(1. 

52. £467. 98. 
8d. 



PROBLEMS IN INTEREST.— Arts. 253-255. 

'■ - * "^ "^^ * 13. $10000. 

14. $11666.66^ 

15. $17142.85- 



B. 6 per cent, 
i. 12 per ct.' 
5. S^^perct. 
8. 7iperct. 



7. 7^ per ct, 

8. 6 per cent. 

9. 9 per cent. 
10. 5 per cent. 



18. 3J years. 

19. 16f years. 

20. 14? years. 

21. 10 years. 



COMPOUND INTEREST.— Arts. 257, 258. 



2. $91,866. 
8. $848,207. 
4. $385,024. 
6. $1126.162. 



6. $1351.791. 

7. $927,755. 

8. $2143.099. 
10. Given. 



11. $3195.818. 

12. $26878.32. 

13. $4964.817. 

14. $560,361. 



15. $780,687 ft. 
$261.687in. 

16. $1524.468. 

17. $4297.963. 



DISCOUNT.— Arts. 260-262. 



1, 2. Given. 
8. $448,925. 
1. $168,608 + 
8. $980,892 + 
5. $18,293 + . 
7. $1674.418. 
B. $1092.95 + 



9. $28.4813 + 

10. $27.8122 + 

11. $4950.495. 

12. $1,698. 
18. Given. 

14. $5,979 + . 

15. $2.0625. 



16. $8.75 . 

17. $1142.02. 

18. $786,009 + 

19. $41.9888. 

20. $1276.173. 

21. $4985. 

22. $14985. 



23. $1264.617. 

24. $15.1328 + 

25. $17.6598 + 

26. $59.5888 + 

27. $69,281. 

28. $457,944. 



INSURANCE- Arts. 26l-265.a. 



*r. $6.5625. 

8. $12.50. 

4. $143,875. 

6. $27.80. 

V. $81.jfO. 



7. $206.25. 

8. $202,666. 

10. $45.18. 

11. $58.80. 

12. $1950. 



13. $578.75. 

14. $2890. 

15. $4205. 

17. $16666.666 

18. $54545.455 



20. f per cent. 

21. ^ per cent. 

22. 7 per cent. 

24. $6793.478. 

25. $11842.105 



878 



ANSWERS. 
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PROFIT AND LOSS— Arts. 267, 268, 



Lx. Ano. 


ti\. Ans. 


tix, An8. 


klx.. Ans. 


2. $«. 


12. $348.75. 


20. 33J per ct. 


27. 23^ J perct 


3. $5.79. 


13. $312.06. 


21. 33 J per ct. 


$2362. 


4. $13. 


14. $1163.76. 


22. 6!if f)er ct 


30. $20. 


6. $5«.25. 


J 5. $29260. 


23. 4Li|J|p.c. 

24. 4? per ct. 


31. $94.44*. 


6. $250. 


16. Given. 


32. $108,696. 


9. $26.1625. 


17. 18,-^.. 


25. 83 J per ct 


33. $178.57|. 


10. $44.25. 


18. 60 per ct. 


26. le/^perct 


34. $373.33 V 


11. $71,464. 


19. 26 per cL 


$190. 


35. $1714.285. 



EXAMPLES FOR PRACTICE.— Art. 270. 



.1. $1.98. 

2. 16| perct.; 

40 c. gain. 
8: 20p.c.;$3. 
4. 19,j'yperct. 

$6 gained. 
6. $2.30. 
6. $4.79}. 



7. $5.60. 

8. $.1395. 

9. 30 cts pr g 
$37.80 prol*. 

10. $1,062. 

11. $1383.75 1. 
$9.3275 b. 

12. 100 perct 



$37.50 g. 
13. $450. 
\i. 56| cents. 

15. 12 c. pryd. 
2 ct8. prof. 

16. $1,008. 

17. 45 cento. 

18. 14| per ct 



19. 21|§? p. ct 

20. $.9375 p. a. 
$3125 lost 

21. $5.0655 p.b. 
$586,438. 

22. 12.8per ct 

23. $.90pr.yd. 
$43,344 g. 



DUTIES.— Arts. 272a.-274. 



2. 1841 lbs. 
8. 6396 lbs. 
4. 6804 lbs. 
6. 1720 lbs. 

6. 4037 lbs. 

7. 53 gal. 1kg. 
2575 g. net 

8. 80 gal. 1kg. 
2208 g. net 



9. 42botbkg. 

381 bt ne*. 

10. 52botbkg. 

988 bt net 

Art. 273. 

3. $87.75. 

4. $202.50. 
6. $941.60. 



6. $8640. 

8. $75. 

9. $71,224. 

10. $131.6525. 

11. $90.03. 

12. $69.0375. 
18. $186.4625. 
14. $850. 

16. $1000. 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



$1695. 

$1504.80. 

$2898. 

$8592.75. 

$4500.875. 

$2819.125. 

$197,375. 

$4264.94. 

$882,463. 



ASSESSMENT OF TAXES.— Arts. 278, 279. 



8. $12.25. 
4. 6 c. on $1. 

$57.60. t 
6. $76.60. 
6. 2 c. on $1. 

1102.40 0. 



7. $71.20 D. 

8. $309 G. 

11. $30.22 B. 

12. $117.51 0. 

13. $159.47 D. 

14. $295.22 £. 



15. $510.50 F. 

16. $405.25 G. 

1 7. $307.70 H. 

18. $661 J. 

19. $300.51 K. 
120. $90.76 L. 



21. $612.25 M. 

22. $.0076. 
$22.6875A. 

23. $24.76253. 

24. $21.85750. 
26. I26.6426D. 
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GENERAL PROBLEMS.— Arts. 286-291. 



Ex. An 8. 


Ex. Ans. 


Ex. ANd. 


Ex. An8. 


1. Given. 

2. 27 cows. 
8. 185 acres. 
b. $36. 

e. 887 sheep. 


7. Given. 

8. 24 years. 

9. 1060 fern. 
11. 10 yrs. ; 

15 yrs. 


12. $36 tea; 
$27 molas. 

14. 10 yrs. 

15. 8 rods. 
17. $825. 


18. 1350 ap. 

20. 12 sailors. 

21. 8 flocks. 

23. 7 years. 

24. 12marb. 



ANALYSIS.— Art. 296-303. 



1. Given. 

2. $565.41. 
8. $22.20. 

4. $630. 

5. $364.61. 

6. $204. 

7. $30. 

8. $166.40. 

9. '$47.50. 

10. $97.50. 

11. $4.50. 

12. $12.12. 

13. $4.16|. 

14. $3.44. 

15. $2 65. 

16. lOSii- m. 

17. 1125 bu. 

18. 306 m. 

19. 80| m. 

21. 48 ds. 

22. 192 ds. 

23. 54 ds. 

24. 82^ mo. 

25. 288 ds. 

26. 70 cents. 

27. $4.20. 

28. 86 cents. 

29. $5.22. 

81. $0.96J. 

82. 47J s. 
88. $25.60. 

84. $3. 

85. 20 cents. 

86. $18.04. 



87. $85.50. 

88. $75.74+. 
39. $1.00. 

41. $31.50. 

42. $2.85. 

44. £1. 

45. $53333 J. 

46. $93J. 

47. $23,125. 

48. 60 ds. 

49. 100 ds. 

50. 50 days. 

52. 624 bu. 

53. 2 cords. 

54. 228 pair. 

55. 199f lbs. 

56. 98^«j lbs. 
67. 69/f t. 

58. 7^3V cts, 

59. 125.8 bu. 

60. 50 cts. 

61. 748.5 yds. 

62. 2489 lbs. 

63. 48.585 cwt. 

64. 4738.65 lb. 

65. 1 192.02 y. 

66. 4145.732 c. 

67. 54.912 b. 

68. 46.5 yards. 

69. $6.75 pr. b. 

70. 9 yards. 

71. 128 eggs. 

72. 825 lbs. 
78. 819 boys. 



74. 1053.045 c. 

75. 1018.154 p. 
77. $133.33iA. 



78. 



$166.66|B, 

85? B. * 
,57?- 0. 

79. $600 A. 
$375 B. 
$525 0. 

80. 666f A. 
800 B. 
1000 0. 
533J D. 

81. $315 A. 
$525 B. 
$420 0. 

82. $1250 X. 
$1750 Y. 
$2000 Z. 

83. 66| cts. 
$200 1st. 
$266,661. 

(jpOiJO.OOirm 

84. 80 cents. 

85. $64,138 A. 
$105.1132. 
$147.7490. 

86. 10 cents. 
$500 B. 

87. $.042 + . 

88. $.11-29. 

89. 100 A. 
66|B. 



335 



0. 

90. 10 per ct, 
$1500 A. 

$644.15 M. 

95. 6sliil. 

96. 4 cts. 

97. $22.50. 
40fJ- cts. 

98. 65|J cts. 

99. 9^3-9^ cts. 

100. 177V 0- 

102. 20 men. 

103. 7\ days. 

104. 2} mo. 

105. 720 m. 

106. 224 bu. 

108. 240 s. 

109. $288. 

110. 1440 ra. 

111. 144. 

112. 60. 
118. 24 feet. 

114. $136. 

115. $14400. 

116. 72 yrs. 

117. 48. 

118. 72sch. 

119. $15600. 

120. 60 treee^ 

124. $317. 

125. $30. 

126. $250. 
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Ex. 



ANil. 



128. $586.50. 

129. $1218.75. 

130. $1814.40. 

132. £183, 15s. 

133. £472, 10s. 

134. £11250. 

136. $453J. 

137. $220. 

138. $240.75. 

139. $318. 

140. $1250. 

141. $1622.25. 

142. $1092.375 

143. $278|. 



Ex. 



Asa. 



144. $909.56J. 

145. $867.75. 

146. $986|. 

148. $420. 

149. $340. 

150. $749 J. 

151. $729. 

152. $1200.50. 

154. $44.95. 

155. $99.11. 

156. $119,756. 

157. $367.22. 

158. $779,688. 

159. $270,078. 



Ex. 



AN8. 



100. $904,357. 

161. $11861.13. 

162. $61.05375 

163. $066.5625 

164. $1104.125 

165. $2762.957 

166. $2l22f. 

167. $30654. 

168. $5412. 

169. £J49, Is. 



170. 



63(1. 



Ex. 



Ans, 



£365, 48. 
ll^Jd. 
171. £117, 2s. 



172. 
173. 
174. 



175. 
176. 

177. 
178. 
179. 



2i3d. 
£576, 18s» 

2t4a. 

£1522,138 
ll-i|^d. 
£135'; 159. 

* 52"* 

$351.0547 

$12644.- 

8359. 

$27.4875. 

$572.3625 

$319,625. 



SIMPLE PROPORTION.— Arts. 327, 328. 



4. 


$100. 


6. 


$75. . 


6. 


$30.75. 


7. 


1140 ba. 


8. 


240 in. 


11. 


12 days. 


12. 


$59.50. 


13. 


13J mo. 


14. 


$7. 


15. 


$6.13}. 


17. 


$784. 


18. 


$216. 


19. 


$515. 


20. 


£22, 10s. 


21. 


1440 in. 


22. 


£2, 5s. 


23. 


$l.70 + . 


24. 


$3.75. 


25. 


$5000. 


1. 


COW 
Given. 


2. 


86 men. 


8> 


4. Given. 


5. 


06 men. 


e. 


10 meu. 



26. 18| bbls. 

27. $60. 

28. 75 feet. 

29. 100 days. 

30. 105 a. 

31. $595. 

32. 130|cwt. 

33. 133|sp. 

34. $1500. 

35. $251 1. 

36. 362 days. 

37. 80 cents. 

38. 655 wks. 

39. £56,13s.4d 

40. £186, 2s. 
4ld. 

41. 8s. 9/jd. 

42. £585, Is. 
4id. 



43. £3,12s.6d. 

44. £41,12q.6d. 

45. 8^ hours. 

46. 5 min. 

47. 12 hours. 

48. £313, Os. 

10. 2d. 

49. £4, 5s. 6d. 

50. £227, 12s. 

Id. 

51. £51,39.1Jd. 

52. £358,78. 3f. 

53. £40. 

54. £37, 19s. 
3jd. 

55. £50, 15s. 

56. £10, 78. 

8M 



57. 
58. 
59. 

60. 
61. 
62. 
68. 
64. 

65. 
66. 

67. 

68. 

69- 
70. 



6d. gain. 
$958.60^. 
244 m. i: 
27^^ r. 

$2 
If* 
£377 

30 per ct, 

$8400.15f. 

$126.3281- 

25. 
$195.1385. 
$22364.28- 

67. 
$192617.- 

0212. 
$8383} 0. 
$3883 1. 
14i| in. 
145 1 yda. 



COMPOUND PROPORTION.— Art. 331. 



7. 6 days. 

8. 7^ days. 

9. 170| bu. 

10. 80 days. 

11. 6 meu. 



12. 9 months. 
18. $18. 

14. £384. 

15. 90 days. 

16. 25 lbs. 



17. 60 horses. 

18. 18 days. 

19. 87tV d. 

20. 792 pair. 
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DUODECIMALS.— Arts. 333-336. 



Ex. 



An 3. 



1. Given. 

2. 78 feet 5 inches. 
8. 193 ft. 1 in. 2". 
4. 247 ft. 7 in. 2". 
6. 252 ft. 8 in. 7". 

Art. 336. 

2. 46.ft. 10 in. 6". 

3. 13 ft. 7 in. 2". 

4. 82 ft. 9 in. 4''. 

5. 210 ft. 4 in. 6''. 

6. 1364 ft. 3 in. 

7. 149 ft. 6 in. 6''. 



Ex. 


And. 


Ex. 


Ans. 


6. 


892 ft. 1 in. 


11. 


119 ft. 4 in. 6". 


8. 


41 ft. 9 in. 9". 




17 ft. 4 in. 6". 


9. 


11 ft. 5 in. 6". 


12. 


229 ft. 5 in. 9". 


10. 


71 ft. 5 in. sum. 
14 ft. 7 in. dif. 




21 ft. 11 in. 1". 



8. 137 ft. 2 in. 8". 

9. 36 ft. 6 in. 8''. 6'''. 

10. 38 ft. 2 in. 4". 

11. 82 ft. 5 in. 8^4'". 

12. 86 feet. 

13. 210 ft. 4 in. 6''. 

14. 2200 feet. 



15. 6375 feet. 

16. 472 ft. 6 in. 

17. 484 ft. 1 in. 9". 

4'". 

18. 81 00 bricks. 

19. $22.60. 

20. $3.556f. 



SQUARE ROOT.— Arts. 351-362. 



8. 25. 
4. 80. 
6. 85. 

6. 42. 

7. 54. 

8. 69. 

9. 93. 

10. 111. 

11. 232. 

12. 729. 

14. 1.4. 

15. 6.4. 

16. 15.3. 

17. .35. 

18. .881. 

19. 1.4142. 
20.4.123 + . 



21. 13.228. 

22. 342. 

23. 3212. 

24. f 

26. |=2j. 

27. ^/-='f J. 

28. 4735. 

29. 2401. 

30. 4096. 

31. 6561. 

32. 59049. 

33. 32.768. 

34. J. 

35. .3628+. 

36. ^V 

07 3 2 1 



33 — ft2 



38. 

39. -^/=10f 

40. .0231. 

41. .0195. 

42. 4J-f. 

43. U^% 

44. 1.7320- 

608 + . 

45. 3.4641- 
0161 + . 

47. 10 yds. 

48. 50 m. 

49. 200 m. 

50. 60 feet. 

51. 24.97 ft. 
62. 42.426r. 
53. 56.568r. 



54. 50 ft. 

61.923f. 
66. 952 sol. 
57. 783.836. 
68. 391.918. 

59. 1395yd. 

60. 24 ft. 

61. 160 r. 1. 
80 r. w. 

62. 320 r. 1. 
80 r. w. 

63. 24 rods. 

64. 15min. 

65. 18 in. d. 

66. 30 in. 

67. 24.4948. 



69. 
70. 

71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 



8. 

15. 

30. 

56. 

72. 

38.8844- 

65.7267. 

.08. 

2. 

.18. 
I 

8 

ir 

i^cnor.r 

hi 






8. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



12. 

24. 

72. 

83. 

125. 

1.25 + . 

1331. 

2.3. 



CUBE ROOT.— Arts. 363-367. 
4.5. 



11. 
12. 
13. 
14. 
15. 
16. 
17. 



3 
5 
3 

I 
W 



18. 2.3908. 



19. 
20. 
21. 
22. 
23. 
24. 
25. 



3J. 
103. 

3002. 

6.48. 

49.68. 

73 in. 

364 ft. 



26. 108 ft. 



27. 8 ft. 

28. 102.44 i. 

29. 1 13.32 i. 

30. 58.806ft 

33. 216 lbs. 

34. $12136- 
2.9629. 

35. 1663.6. 



36. 

37. 
38. 
40. 
41. 
42. 
43. 



28.14^- 
14 T. 

81920 I 
lllli. 
7.211 ft 
8 in. 
3 feet. 
4f«ftt. 
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EQUATION OF PAYxMENTS— Arts. 872-376, 



Ex. 



Ams. 



3. t) iiiDiitlis. 

4. 4 tuuiitlis. 

5. 6 months. 

6. li years. 

7. 8 months. 

8. 6^ mouths. 



fcx. 



Ams. 



9. 2| years. 

11. 3Gd.Av.t. 
Due A. 15. 

12. 60 d. Av. t. 
Date S. 3d. 

13. 31d.f.J.19. 



Ex. 



ANii. 



Due A. 19. 

14. 29 d. Av. t. 
Due S. 6th. 

15. 73d.f.J.10. 
DaeS. 21. 

16. 30d.Av.t. 



Ex. Ans. 



Date O. 6. 

18. 3 J month. 

19. 139 days. 

20. 5 m. 20 d. 

21. 10 m. 19 d. 
23. $1309.916. 



PARTNERSHIP.— Arts. 378, 379. 



1. Given. 

2. $120 A's. 
$160 B's. 
$200 C's. 

8. $689.478yV4 A. 
$1129.824^VB. 
$1670.175jVV C. 



$2210.526, ^^y D. 
4. $300 A's. 

$400 B's. 

$600 C's. 

$700 D's. 
6. $100 A's. 

$120 B's. 



$120 C's. 

7. $30 apiece. 

8. $40.01 9-,3/^ A. 
$88.277lS J B. 

$117.7033^8 0. 

9. $378.95 A. 

$421.05 B. 



ALLIGATION.— Arts. 381--386. 



2. 8/,V d. 

3. 20 1 J- car. 

4. $50.41 f. 

6. 4, 2, 2, 4. 

7. 2 lbs. 9 cts. 
2 lbs. 11 cts. 
4 lbs. 14 cts. 

8. 3 lbs. 15 cts. 



2 1be. 18cts. 
1 lb. 21 cts. 

4 lbs. 22 cts. 
9. 5 yds. 68 cts. 

3 yds. 75 cts. 

5 yds. 83 cts. 
12yds. 85cts. 

11. ^ g. 25 ct. 



6f g. 30 ct. 

17ig. 37i3. 
12. 621b. 45 c. 

4l|b. 56 c. 

20| b. 65 c. 
14. 23yVb. 25o. 

23/,b. 50o. 

52f?b. 80c. 



15. 



16. 



8f lbs. 75c. 
85 lbs. 80c. 
8J lbs. 85c. 
23 J 1. 95 c. 
81if 1.50 c. 
21 Iff 1.620. 
826/5I. 75o. 
130|J1. 83c. 



REDUCTION OF CURRENCIES— Arts. 391-391. 



3. $485.21. . 

4. $1334.63. 

5. $2179.815. 

6. $1785.083. 

7. $2863.6103 

8. $2244.202. 

9. $3019.026. 
ID. $3405.2677 

11. $1629.918. 

12. $1773.75. 

13. $4496.435. 
14. $9227.S0. 



16. 
17. 
18. 

19. 

20. 

21. 

23. 
^3. 



£100, 10s. 
£300. 
£3358, 16s. 



7^d. 
£4188, 14s. 

3'd. 
£10408, 8s. 

8Jd. 
£25903, Is. 

3**d 
13784^946 f. 
44387 .096f J 



24. 
25. 
26. 

27. 
28. 

29. 

30. 
81. 
32. 



8162.6 flor. 
9685i rou. 
Given. 
£113, 8s. 
£169, 14s. 

6d. 
£186, 3s. 

7.2d. 
£350, 4s. 
£240. 
£221, 16s. 

1.6d. 



33. £250. 

34. £644, 10s. 

35. Given. 

36. $162.65 J. 

37. $244.069J. 

38. $252.28 J. 

39. $640,651. 

40. $790.93}. 

41. $1147.73}, 

42. $2436.4281 

43. $4003.06|. 
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EXCHANGE.— Arts. 399-407.. 



Ex. Ans. 


Ex. 


Ati». 


Jblx. 


Ans. 


1. Given. 


4. 


$16553.388g. 


13. 


Given. 


2. $8071.05. 


5. 


Given. 


14. 


$2062.0155. 


3. $1141.6937. 


6. 


£322, 8s. 6|d. 


15. 


$4858.6538. 


4. $14889.42. 


7. 


£893, lis. 5ld. 


16. 


$13249.177. 


6. $143159.948 dft. 


8. 


£1095, Is. 2}d. 


17. 


Given. 


. $145307.347 reed. 


9. 


£11533, 6s. 2Jd. 


18. 


27430.9 fr. 




10. 


$17160.192. 


20. 


$74,545. 


Art. 401. 


11. 


Given. 


21. 


$1146.25. 


2. $7597.30. 


12. 


$53617.0833. 


22. 


$2583.36. 


8. $12525.7439. 











ARITHMETICAL PROGRESSION.— Arts. 113-417* 



1. Given. 

2. a80. 



3. 300. 

4. Given. 



15. 2 and 99. 
17. 15d. $360. 



8. 
9. 



Given. 

121. 



GEOMETRICAL PROGRESSION.— Arts. 419, 420, 
1. Given. 



nr 1* 

fin "^ 2T' 



2 48 
• ft"! 

8. 12288. 
4. 8388608. 



5. 2048 m. 

6. $284,057. 

7. $135,492. 

8. Given. 



9. 1533. 

10. 240624. 

11. 1. 

12. A. 



13. f 

14. $65924.05. 

15. £204, 15a. 



MENSURATION.— Arts. 425'-454, 



1. Given. 

2. 640 A. 

3. 26 A. 66 r. 

4. 50 rods. 
6. 80 rods. 

6. Given. 

7. 4 A. 75 p. 

8. Given. 

9. 558 r. 

10. Given. 

11. 4914 square ft. 

12. Given. 

13. 62.35 +yard3. 

14. Given. 
16. 314.159 p. 
16. Given. 



117. 200 yards. 

18. Given. 

19. 11309.76 sq. r. 

20. 2037.18496 yds. 

21. 8 rods. 

22. 16 feet. 

23. Given. 

24. 5425 cu. feet. 

25. 27 feet. 

26. 2 feet. 

27. Given. 

28. 9200 cu. feet. 

29. Given. 

30. 152 square feet. 

31. Given. 



32. 21205.8 feet 

33. Given. 

34. 30000 feet 

35. Given. 

36. 123Jfeet 
37-89. Given. 

40. 45945.9 4- cu. lb 

41. Given. 

42. 4084.067 feet 

43. Given. 

44. 201061760 sq.m 

45. Given. 

46. 268082346666|, 

47. Given. 

48. 244.345+ gala. 



884 



ANSWJBRB. 



MISCELLANEOUS EXAMPLES. 



£z. 



AN8. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
IL 

13. 
33. 
14. 
15. 
16. 
17, 

18. 

19. 
20. 
21. 
22. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
81. 
82. 
34. 
Q5, 

86. 



570 sheep 

$3445.3125 

25 dif. 

1548. 

201A. 

79817J. 

3431?. 

1181. 

7246}. 

7 

$142.4$. 
8} per ct 



26000. 
$20000. 
3 mo. 24 d 
}\: y. 8 m. 

12 d. 
10 per ct 
$1318.84. 
$1531.390. 
$10,212. 
$19,294. 
$6090. 
$106.25. 
$406,626. 
$5250. 

5 per cent. 
$6782.70. 
$884.10. 
$.662 per g. 
$0,094. 
20 per ct. ; 
$912. 
50 per ct. 



Kx. 



ANii. 



37. 44J i)or ct. 

38. $3478.667. 

39. $5557.68. 

40. 8724.375. 

41. 390^; 4651 

42. 2759; 2884. 

43. 428. 

44. 50. 

45. 2754. 

46. 15120. 

47. ilSjWjTS. 

48. 100. 

49 7812.5 lbs. 

50. 6082. 

51. 6776. 

52. S8if. 

53. $1,138. 

54. 2568. 

55. 360. 

56. $15730. 

57. $29476. 

58. $42720. 

59. $274.50. 

60. ^\d. 

61. £8395, lOs. 

2d. 

62. £153, 2s. 

6d. 

64. £155. 

65. $43.45f. 

66. $2083 J. 

67. 1800 T. 

68. £11, 5s. 

69. $61.04. 

70. $65.71?. 

71. $379.60. 



Ex. 



Ans. 



72. £2,6s.ll|d. 
73.a lb. 1 oz. 
22 grs. 

74. 1 oz. 18|p. 

75. lis. Id. 

76. 896 tiles. 

77. 16 per ct. 

78. $2086|f. 

79. 155 A. 39 r. 



Ex. 



Ana. 



80. 



1821 ft. 



£28, 18s. 

81. 690.931 r. 

82. $68,649. 

83. 78 lbs. 2 oz. 

84. $240.45. 

85. £l70,lll?s 

86. 4533. 

87. 33 J- cts. 

88. 220J?;- lbs. 

89. 13.9672 r. 

90. $89000. 

91. $6352. 

92. 8 hours. 

93. 105 feet. 

94. $.6875. 

95. 26} days. 

96. 67853J T. 

97. $4186.875. 

98. 132 sheep. 

99. 72 days. 

100. 3131 days. 

101. 627 days. 

103. If3 hrs. 

104. 9l|J rods. 

105. 12Q days. 



106. 
107. 
108. 
109. 

110. 
111. 

112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 



123. 
124. 
125. 
126. 



127. 



128. 
129. 
130. 
131. 
132. 



40 yrs. 
1.728het»p 
lllllt. 
i^A% six 
teenths. 
226.585 r. 
250.438 r. 
125.219 r. 
76 8 A. 
600 yds. 
2400 sq. r. 
5 h. 20 111. 
26.4. 
4h. 10|;m 

144 r. 48 f. 
29J hrs. 
144 uiin, 
480 a. A's. 
240 a. B's. 
720 a. C's. 
68 days. 
$726. 
$72. 

$300 A's. 
$420 B's. 
$800 O's. 
$720 A's. 
$1200 B's. 
$1680 O's. 
1 h. 6j\iii. 
1200 sh. 
18-i^ feet. 
67.628 in. 
34 liours; 
823 m. 



THE END. 



APPENDIX. 
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HETRIC WEIGHTS MD MEASURES. 

Art. 1 • The Metric Syitem of Weights atid Measures 
k ibanded upon the decimal notation^ and is so called 
because its primary umt or hose is the Meter. 

3, The meter is the unit of length, and is equal 
to xme ten'millionth part of the distance on the earth's 
surface fronoi the equator to the pole, or 39.37 inches 
nearly. 

3« From the meter are derived the unit of tuffaee 
called the are^ the unit of capacity called the liter^ and the 
unit of weight called the gram. 

4« The several ascending and descending denomina- 
tions increase and decrease regularly by the scale of ten, 
according to the law of simple numbers, (Art 9.) 

S» The names of the higher denominations are formed 
by prefixing to the several units the Cheek numerals, dec'oj 
hec'to^ hiVo^ and mgr'ia^ which denote 10, 100, 1000, 
10000; as dec'ameter, hec'tometcr, kH'ometer, myr'ia* 
meter. 

The names of the lower denominations are formed by 
prefixing to the units the Latin numerals, dec'i, cen'tij and 



Quest. — 1. Upoa what is the Metric System founded ? Why so 
called? 2. What is the meter? 3. From what are the units of sur- 
fitce, capacity, and weight derived ? 4. How do the ascending and 
dcgcending denominations increase ? 6. How are the names of thi) 
higher denominations ibnned f The lower ? 



fl ' MSTBIO 8T8TS1I. 

mt77t, which denote y^, y J^, and j|/uu ; as dec'imeter, ccn - 
timeter, and millimeter. 

JSortE. — ^The Dumera] prefixes are the key to the system, and 
therefore should be thoroughly learned at the outset. 

LINEAR MEASURR 
0, The unit of length is the meter. The denomina- 
tions are the miVlimeter, cen! timeter ^dec'imeter^ m^'ter^ dec'a>- 
meter^ hec'twneterj kiVometer^ and myr'iameter, 

' DenofBiinatfons- Eqahralenta.* 

10 mirii-me-ters (mm.) = 1 cen'ti me-ter, (cm.) = .3937 in. 

10 oen'ti-me-ters = 1 de<$ i-me»ter, (dm.) = 3.937 in. 

10 dec'i-me-ters = 1 mo'ter (m.) = 39.37 in. 

10 me'ters = 1 doc'a-me-ter, (Dm.) = 393.7 in. 

10 dec'a-me-ters = 1 hee'tome-ter, (Hm.) =328 ft. 1 in. 

10 hec't04ne1»r8 = 1 kU'o-me-ter, (Km.) = 3280 ft. 10 in. 

10 kil'o-me-ters = 1 myr'ia-me-ter,(Mm.)= 6.2137 miles. 

Approximaie values, expressed in round numbers, are ofteu use- 
ful in comparing Metric Weights and Measures with those in com- 
mon use. The following are proposed: — 

Consider a meter 40 inches; a decimeter 4 inches; 5 meters 1 rod; 
a kilometer 200 rods, or f of a mile, &c 

Notes. — 1. The term meters is from the Greek metrorif a mecisure. 
The standard meter is a seale made of platinum, and is preserved 
in the National Arohives. 

2. The denominations most used in linear measure, are the cenU' 
meter, meter, and kilometer. Long distances, as roads, canals, Ac., 
are reckoned in kilometers; short distances, as cloths, ribbons^ 
Ac., are estimated by the meter and centimeter. > The millimeter, 
decimeter, decameter, Ac., like mills, dimes, and eagles, in Federal 
money, are seldom used. 

In reciting the tables the last column may be omitted. 

Quest. — 6. What are the denominations in linear measure 7 Be- 
peat the table. Note. What are the denominations most need in 
this measure? 

* Act of Congress 1866. 
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SQUARE MEASURB. 

7« The square meter is the unit for ineasaring ordinarj 
fuirfaces, as floors, ceilings, &g. For smaller surfaces, the 
square decimeter, centimeter, &c., are employed.* 

As the meter contains 10 decimeters, a square meter 
must contain 100 square decimeters, for 10x10=100. 
For the same reason a square decimeter must contain 100 
square centimeters, &c. 

Denominatioiifl. EqiiiT«lents.t 

100 sq. mil'li-me-tere = 1 sq. cen'ti-me-ter, = 0.155 sq. in. 
100 sq. ceD'ti-me-ters = 1 sq. dec'i-me-ter, = 15.5 sq. in. 
100 sq. dec'i-me-ters = 1 sq. me'ter, = 1550 sq. in. 

Approximate values, — Consider a sq. meter 10 sq. ft : a sq. ded- 
meter, 15 sq. in., &Q, 

Note. — Since square decimeters are hundredths of a square meter ; 
square centimeters are hundredths of a square decimeter, &c., — ^it fol- 
lows, that, in writing them, sq. decimeters^ sq. centimeters^ &c., must 
each occupy tvoo decimal places. Hence, if the number of sq. ded- 
meters be less than 10, a cipher must be prefixed to the figure 
denoting them. Thus, 5 sq. meters and *l sq. decimeters are 
written 5.07 sq. meters; 3*7 sq. meters, 3 sq. decimeters and 9 
sq. centimeters are written 3^.0309 sq. meters. 

8* The unit for Land Measure is called the ar^, which 
is equal to a sq, decimeter, and therefore contains 100 sq. 
meters. The denominations of Land Measure are the 
cen^tirdre, the dr^, and the hect'dre.* 

Denominatioiis. EqniT«lents.t 

100 cen'ti-ares (ca.) =- 1 are, (a.) = 119.6 sq. jards. 

100 area = 1 hectare, (Ha.) = 2.471 acres. 

Quest. — 7. What is the unit for measurhig ordinary surfaces? 
8. What in measuring land? Note. Why are there no declare and 
decare in land measure? 



* Lamotce. f Act of Congress, 1866. 
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Approximate voltief.— Call a centiare 10 sq. ft; an are 4 sq. rods 
» hectare 2^ acres. 

Notes. — 1. The term are, is from the Latin areOf » smfaee. 
Small pieoea of land, as tprtaa plats, oonrt yards, Ac., are commonlj 
estimated by square meters. 

2. It will be obserred that there is no dedare (i^ of an are) nor 
decare (10 ares). The reason is that the deeimal ecak is applied to 
the length of the sides of the squares, instead of their surfaces. 
Thus, the sides of the centiare, the are^ and the hectare, are respec- 
tiyelj 1 meter, 1 decameter, and 1 hectometer in length ; and their 
surfaces are 1 sq. meter, 100 sq. meters, and 1000 sq. meters. 

Had the decimal scale been applied to the ewface, the sides of 
snrfaoes containing 10 square meters, 1000 square meters, Ac, 
could not be expressed with exactness in decimals, and to obtain 
them it would be aeccessary to extract the aqware rooL 

CUBIC MEASURE. 

0» The unit for measuring ordinary solids, as embank" 
ments, excavationii, d^c, is the cubic meter. Smaller bodies 
are estimated in cubic decimeters, centimeters, or milli 
meters. 

Since each side of a cubic meter is 10 decimeters in 
length, it follows that a cubic meter must contain 1000 
cubic decimeters; for 10 x 10 x 10 =1000. Also, that s 
cubic decimeter contains 1000 cubic centimeters, &c 

Denominationi. Eqaiyalents.* 

1000 cu. mil'limeters = 1 en. cen'timeter, = 0.061 cu. in. 
1000 cu. cen'timeters = 1 cu. dec'imeter, = €1.026 on. in. 
1000 cu. dec'imeters = 1 cu. me'ter, = 35.316 cu. ft 

Note. — ^As cubic decimeters are tfiotisandths of a cubic meter, 

cubic centimeters ih(nuaghdths of a cubic decimeter, kc., it follows 

that cubic decimeters, centimeters, Ac, must each occupy three decimai 

places; consequently, if the number of cubic decimeters, ftc, is 

QuEBT.^O. What is the unit for measuring ordinary solfdsf 
Ifote, How roanj places do cu. decimeters occupy ? 

* Act of Congress, 1866. 
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leas fban 100, ciphers must be prefixed to the iBgure or figures 
denoting them. Thus^ 73 cubic meters and 6 cubic decimeters are 
written 73.005 cubic meters. 

10« The unit for measuring wood and timber is called 
the stire, which is equal to a cubic meter. The st^re has 
only one subdivision^ which is called the deci-stere^ and 
one multiple^ called the dec'a-stere. 

Denominatloiis. Egoiiraleiita.* 

10 dec'i-steres = 1 stere = 36.316 cu. ft, or 1.308 cu. jda, 

10 steres = 1 deo'a-stero = 2.769 cords, or 353.6 cu. ft. 

Approximate values, — Call 'a dedstere 3^ cubic feet; a stere i 
cord ; a decastere 2^ cords. 

Notes. — 1. The term eiere, is from the Greek steroSy solid, 

2. In France^ fire-wood is commonly measured in a cubical boat 
or eribf whose length, breadth, and heigM are each 1 meter. 

3. In computing large quantities of wood, it is customary to 
reckon bj steres or decasteres, 

DRY AND LIQUID MEASURE. 

1 1 • The unit for measuring liquids and dry articles 
as oil, wine, grain, fruit, d^c, is the cubic decimetery which 
is called the liUer, The liter has the form of a cylinder, 
and is equal to 1.0567 wine quarts. The denominations 
are the mil' Hitter ^ cen'til'iterj dec'il'iter^ littery dec^aliter^ 
hec^tol'iter and kil'oliter, 

Denominatiooa. Dry McMore.* liqnUI Meamre.* 

10 mil'li-fi-ters s 1 cen'ti.n-ter = 0.6102 cu. in. = 0.338 fid. oe 

10 cen'ti-G-ters =s 1 dec't-li-ter = 6.1022 cu. in. = 0.845 gUl 

10 dec'i-li-ters = 1 li'ter = 0.908 quart = 1.0667 quart. 

10 K'ters = 1 dec'a-IX-ter = 9.08 " = 2.6417 galls 

10 dec'a-K-lers = 1 hec'to.ri-ter= 2.8376 bush. = 26.417 " 

10 hec'to-li-ters = I kO'o-K-ter = 28.372 " = 264.18 " 



Quest. — 10. What is the unit for measuring wood? Name tlie 
denominations? 11. What is the unit of dry «id liquid measure? 
The denominations? Note, What denominations are used most? 



,^^m 



* Act of Congress, 1866. 
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ApjpnaxmaU valvM,^ — Call a liter 1 qj»r(, and a hectoliter 2^ 
buRbelfl. 

Notes. — 1. The term liter is from the Greek MAityn^ a meaawe o) 
capacity, 

2. The denominations chiefly used in liquid measure, are the 
liter, decaliter^ and deciliter; in dry measure the liter, deeaJLiter^ hec- 
toliter^ and kiloliier, 

3. Since the liter is equal to a cubic decimeter, it follows that the 
kiloliter (1000 liters) contains a cubic meter : that the deciliter (the 
10th of a liter) contains 100 cubic centimeters, kc 

4. A miUHiter of water weighs 1 gram; a liter 1 kilogram; and 
a kUoliter, or cidne meter, 1 tonneau, or tork 

WEIGHTS. 

IS, The unit of weight is called the ffranij which is 
equal to the weight of a cubic centimeter of distilled water 
in a vacuum, at the temperature of 39.83® Fahrenheit,* or 
15.432 grains. The denominations are the mil'li-gramy 
cen'ti-gram, dec^i-gram^ gram^ dec^a-gram^ hec'to-gram, JdV- 
o-gram^ myr'i-a'gram, quin'tal^ and miVlier or to/^.f 



Dcnominatiotki. 






EqiiiTalents.t 


10 milligrams 


^ 


1 cen'tigram 


=: . 


0.1543 grains. 


10 cen'tigmms 


r= 


1 dec'igram 


■ — 


1.5432 " 


10 dec'igmms 


— 


1 gram 


= 


15.432 " 


10 grams 


=r 


1 dec'agram 


= 


0.3527 oz. avoir. 


10 dec'agrams 


= 


1 hec'togram 


= 


3.5274 " »» • 


10 hec'tograma 


= 


1 kii'ogram 


= 


2.2046 lbs. " 


10 kirograms 


=r 


1 myr'iagram 


= 


22.046 " " 


10 myr'iagraina 


= 


1 quin'tal 


— - 


220.46 " •' 


10 quin'tals 


s- 


I mil'lier or ton 


1 — - 


2204.6 " »* 



Quest. — 12. Wliatis the unit of weight? Name the denomma- 
tions. 

* This temperature is equivalent to 4* of the Centigrade The^ 
mometer, and is the point at which water attains its maTimnm density, 
f Contraction of tonneau. 
t Act of Congress, 1866. 
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Approximate vahites, — Call a gram 15 gratDS ; a kilogram ^i 
pounds ; a qumidl 220 pounds, and a tormeau 2200, or a long ton. 

Notes. — 1. The term gramia from Ihe Greek gramma, a standard. 

2. The denominations of weight most in use, are the gram and 
kUograan,* The gram with its subdivisions is used in mixing niedi- 
cines, and other cases requiring minuteness and accuracy. The 
kilogram, somtimes contracted to kilOf is the ordinary weight of com- 
merce. In weighing heavy articles the quintal and ton are used. 

FRENCH CURRENCY. 

1 3« The currency of France, like the weights and 
measures, is based upon the decimal system. The de- 
nominations are the/ranc, the dec'ime, and cen^ttme, 

DenominationB. Eqairalenti. 

10 ceu't'imes = 1 dec'ime = 0.0186 dollar, 

lo'dec'imes = 1 franc = 0.186 " 

KOTB. — The franc is the wiit. The dedmiCj like our dime, is seldom 
used; its value being expressed in ceiUimea or hundredths of a frana 
Thus, 85 francs, 4 decimea, and 3 centimes, are written 85.43 francs. 
Centimes^ being hundredths of a franc, require two decimal places. 

14:* The coins of France are of three kinds, — g<dd^ 
silver ^ and bronze. 

The gold coins are 40 franc, 20 franc, and 5 franc pieces. 

The silver coins are the franc, 2 franc, and 5 franc pieces. 

The bronze coins are 1 centime, 2 centimes, 5 centimes, 
and 10 centimes; which weigh, 1, 2, 5, and 10 grains, re- 
spectively. 

Note. — ^The standard of the gold and silver coins is i^ pu<ie 
metal, and ^ alloy. 

1. Write 125 francs and 7 centimes. 

Ans. 125.07 francs. 

2. Write 260 francs and 4 decimes. 

3. Write 907 francs, 3 decimes, 8 centimes. 

* The standard kilogram adopted a as model for weights^ is made 
of platinum, and preserved in the archives of the government. 
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METRIC NOTATION. 

15. Ex. 1. Write 7 kilometers, 6 hectometers, 4 id» 
ters, 2 decimeters, and 8 centimeters, in meters. 

Analy^ia. — Since tte denominations ^^ 
of the Metric System increase and de- ^^ 
crease by the decimal scale, it is plain 7504.28 meters, 
they may be written one after another 
like simple numbers^ placing a decimal point between the 
denomination regarded as the unit, and those below it, to 
show that the latter are decimal parts. There being no 
decameters, a cipher is put in its place. The above dis- 
tance is therefore equivalent to 7504.28 meters. Hence, 

16, To express Metric Weights and Measures. 

Write the given denominations one after another , begin- 
ning with the highest, and place a decimal point between 
the one taken as the unit, and those below it 

Notes. — 1. If any interveDing denomiDationa are omitted in the 
given number, their places must be supplied by ciphers. (Art 15.) 

2. In Metric as well as in Compound Numbers, convenience re- 
quires that the measure employed as tbe unit, should be prqportioneUe 
to the thing measured. Thus, long distances, as firom New Toiii: to 
San Francisco, should not be stated in meters, for the reason that 
the number would be too large. Nor should the meter be employed 
to measure the thicknesB of paper, because its thickness is too s&«all 
a part of that imit 

1. Express 5 kiloliters, 8 hectoliters, 7 liters, and 4 cen- 
tiliters in hectoliters, in liters, and centiliters, respectively. 
' Ans. 58.07Q4 hectoliters; 5807.04 liters; 580704 cen- 
tiliters. 

2. Write 13 quintals, 4 myriagrams, 1 kilogram, 5 
grams, and 25 centigrams, making the kilogram the unit. 

Quest. — 16. How write metric weights and measures 7 JVote, If 
any denomination is omroitted, what is to be done 7 



.^ 
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8. Write 18 sq. metera and 5 sq. decimeters. 

Ans. 18.05 sq. m. 
4« Write 17 hectares, 6 ares, and 3 centiares, in ares. 

Arts. 1706.03 ares. 

5. Express in cubic meters, 19 cubic meters and 17 cu- 
bic decimeters. Ans. 19.017 cu. ra 

6. Express in liters, 61 hectoliters, 7 liters, 3 centilitera 
and 6 milliliters, 

REDUCTION OF METRIC WEIGHTS AND 

MEASURES. 

Casb I. 

17, To reduce Metric Weights and Measures fran^ a 
higher denomiriation to a lower. 

Ex. 1. Reduce 46.3275 kilometers to meters. 

Analysis, — Since a unit 
of a higher denomination Operation, 

equals ten in the next lower, 46.3275 Km. = 46327.6 m. 
it is p1ain,to reduce a higher 

denomination to the next lower, we must multiplj by 10 ; 
to reduce it to the next lower still, we must multiply it again 

by 10, and so on. 

But to multiply by 10, we remove the decimal point 

one place to the right, &c. (Ait. 192.) Hence, the 

Rule. — Remove the decimal point one place to the right 
for each lower denomination to which the given number is 
to he reduced^ annexing ciphers if necessary, 

NoTB. — If the giyen number has do decimal fig^reS) the decimal 
point is supposed to occupy the first place on its right. 

Quest. — 17. How reduce metric numbers from higher to lower 
denominations ? 
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2. Reduce 867 kilograms to grams. 

Ans, 867000 grams. 

3. Reduce 264.42 hectoliters to centiliters. 

4. In 2661 ares, how many square meters? 

5. In 8652 cubic meters, how many cubic decimetera ? 

6. In 63240 cubic decimeters, how many cubic centi- 
meters. Ans. 63240000 cu. Cm 

7. Reduce 4256.25 kilograms to grams. 

8. Reduce 845 ' francs to centimes. 

Case. II. 

18« To reduce Metric Weights and Measures from a 
lower denomination to a higher, 

9. Reduce 84526.3 meters to kilometers. 
Analysis, — Since it takes 

ten of each lower denomina- Operation, 

tion to make a unit in the 

next higher^ it follows that, 84526.3 M.=84.5263Km. 

to reduce a number from a 

lower to the next higher denomination, it must b^ divided 

by 10; to reduce it to the next higher still, it mnst bo 

divided again by 10, and so on. (Art. 9.) But to divide 

by 10, we remove the decimal point one place to the leftj 

&c, (Art. 195.) Hence the 

Rule. — Remove the decimal point one place to the left 
for each higher denomination to which the number is to be 
reduced^ prefixing ciphers if necessary, 

10. Reduce 87 meters to kilometers. 

Ans. 0.087 Km. 

11. In 1482.35 grams, how many kilograms? 

Quest. — 18. How reduce metiic weights and measures from 
lower to higher denominations ? 
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12. In 39267.5 liters, how many kiloliters ? 

13. Reduce 812067 centiares to hectares. 

14. In 1000000 cubic centimeters, how many cubic 
meters ? Ans. 1 cu. ra. 

15. In 605349 cubic meters, how many kiloliters? 

Cask HI. 

19* To redtice Metric Weights and Measures to the 
common system, 

1. Reduce 3 hectometers, 6 decameters, and 5 deci- 
meters to inches. * 

Amilysis.—Z hectometers, 6 Operation. 
decameters, and 5 decimeters 

= 360.5 meters. Now as there 360.5 meters, 

are 39.37 inches to every me- 39.37 

ter, there must be 39.37 times 14192 885 in 
as many inches as meters; and 
360.5x39.37 =14192.885 in. or 11 82.74 + ft. Hence the 

Rule. — Express the given metric number decimally in 
the denomination of the principal unit of the table, and 
multiply it by the value of that unit ; the product will be 
the answer, 

NoTBS. — 1. The product will be in the same deoomination as 
that in which the value of the principal unit of the table is ex^ 
pressed, and may be reduced to any other denomination required. 
(Arts. 161, 162.) 

2. The principal unit of dry and liquid measure is the liter ; that 
of weight is the gromi or kilogram^ Ac. 

2. Reduce 573 kilograms to pounds. 

Ans. 1263.2358 pounds 

Quest. — 19. How reduce metric weights and measures to the 
eoinmon system ? 
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8. In 1285 liters, how many wine gallons f 

4. In 391 kiloliters, bow many bushels? 

5. Reduce 1865 meters and 25 centimeters of cloth to 
yards. Ans. 2039.61206 + yards. 

6., In 35260 ares of land, how many acres f 

7. Redace 508.85 francs to Federal money. 

Cask IV. 

30« To reduce common weights and mecuures to the 
Metric System. 

8. In 48 rods, 6 feet, 5 inches, how many meters i 

Analysis.'-^S rods, 6 feet, 5 
inches = 9581 inches. Operation. 

Now as 39.87 inches make 1 39.37 ) 9581.00000. 
meter, 9581 inches will make as 043 357 + 111 

many meters as 39.37 is con- 
tained times in 9581, which is 243.357 in. Hence the 

Rule. — Reduce the compound number to units and deci* 
male of a unit of the same denomination as that in which 
the principal metric unit of the table is expressed, and di- 
vide it by the value of this unit ; the quotient will be th^ 
answer, 

NoTB.— The quotient will be in the denomioaiion of the priodpal 
mit of the table, whose value has been employed as a divisor. 

9. In 3 cwt. 15 lbs. 12 oz., how many kilograms ? 
Solution. — 3 cwt. 15 lbs. 12 oz. = 315.75 lbs., and 

315.75-7- 2.0246=:156.944+kilograms. 

10. Redace 1917 miles to the metric system. 

Ans. 1191.160 + Km. 



Quest.— 20. How reduce common weights and measures to the 
metrie system ? Noit, Of what denomination is the quotient ? 



^ 
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11. In 13750 pounds, how many kilograms ! 

12. Reduce 2056 bushels, 3 pecks to kiloliters. 

13. Reduce 9256 sq. rods to ares. 

14. Reduce 14506 cu. feet to cu. meters. 

15. Reduce $357,375 to francs. 



ADDITION, SUBTRACTION, MULTIPLICATION, 

AND DIVISION OF METRIC WEIGHTS 

AND MEASURES. 

31* Since the denominations of Metric Weights and 
Measures increase and decrease by the scale of ten, those 
above units occupying the place of tens, hundreds, thou- 
sands, dtc^ those below, tenths, hundredths, <£rc., it is plain 
they may be added, subtracted,, multiplied, and divided, by 
the corresponding rules of Decimal Fractions. 

33. Ex. 1. What is the sum of 7358.356 meters, 
86.142 decameters, 95 centimeters, and 450.6 meters. 

Analysis. — ^Reducing the given Operation, 

numbers to the same denominations, 7S58.356 meters. 

viz^ to meters, 86.142 decameters 861.42 ** 

become 861.42 meters, and 95 0.095 ^ 

centimeters become 0.095 meters. 450.6 ^ 

We now write- the numbers 8670.471 ** 
units under units, tenths under 
tenths, dko'., and proceed as in Addition of Decimals. (Art. 
187.) 

2. What is the sum of 2358.35 liters, 861.45 liters, 
98.831 liters, and 643.5 liters? Ans. 3962.131 literti 

Quest. — 22. How add metrio numbers. 
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3. Find the sum of 145.19 kilograina of sugar, 168.45 
kilograms, 431 kilograms, 8.60 kilograms, 36.1 kilograms, 
and 465.81 kilograms. 

4. Find the sam of 2346.43 meters of cloth, 45.3 me- 
ters, 156.21 meters, and 236.8 meters. 

* - Ans, 2784.74 meters. 

5. What is the sum of 67.2560789 kilometers, 346.852 
decameters, 905.204 meters, and 5670 millimeters. 

Ans, 71630.3699 meters. 

33. Ex. 6. From 6725.724 meters, subtract 4.16631 
kilometers. 

Analysis. — ^Reducing the numbers Operation. 

to the same denomination, 4.16631 6725 724 m 

kilometers = 4166.31 meters. 4166.31 

We now write the less number un- 12559.414 m. 
ier the greater^ units under unitSj 
tenths under tenths^ o^c, and proceed as in Subtraction of 
Decimals. (Art. 189.) 

7. What is di£fer€iice between 6843.94 liters and 
394.203 liters ? Ans. '6449.737 liters. 

8. Find the difference between 931 kilograms and 
391.275 kilograms. 

9. Find the difference between 6125 ares and 61.54 
ares. Ans. 606.346. 

10. The difference between 563 myriamcters and 
265346 decimeters ? 

11. What is the difference between 568 steres and 101 
decasteres ? 

Quest. — 23. How subtract metric numbers? 



JIXTRIO SYSTEM. 15 

SA. Ex. 11. How much silk is tHcre in 117^ pieces, 
each of which contains 83.75 meters ? 

Analysis. — Since 1 piece contains 
8S.75 meters, 117^ pieces will con- Citation. 

tain 117^ times as much. 83.75 meters. 

We multiply^ and point off the 117.6 

product as in Multiplication of JDeci- 9840.625 *• 

mals. (Art. 191.) 

12. What cost 4125.63 kiloliters of wheat, at $12.50 a 
kiloliterf Ans. 51570.375 KL 

13. What cost 361 hectoliters of wine, at 5.4 francs 
per liter? Ans. 194940 f. 

14. How many square feet In a room whoso length is 
6.2 meters, and its width 4.56 meters ? 

15. At $1.75 a square meter, what will it cost to carpet 
a hall, whose length is 16.5 meters, and whose hreadth is 
7.4 meters! Atis. 213.675. 

16. If 1 »e of land cost 86.95 francs, what will 350.28 
ares cost ? * 

17. If 1 stere of wood cost 6.25 francs, what will 79 
stores cost ? Ans. 493.75 « 

18. What will it cost to dig a cellar 12.2 meters long, 
5.4 meters wide, and 2.8 meters deep, at 45 cents per 
cubic meter f 

19. What cost 65 hectares of land, at $15| per are ? 

20. How many ares in a field 365 hectometers long^ 
nnd 243 decameters wide ? 

21. What will 7 hectoliters of brandy come to, at 7.03 
francs per liter ? 

QlTBST.— 24. Hov mnltiply metric numbers. 
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95* Ex. 22. A man divided 980.5 kilognunt of flour 
equally among 185 soldiers; how much did ea<^ re- 
ceive t 

Analyns, — ^If 185 soldiers re- 
ceive 980.5 kilograms, 1 soldier Operation. 
most receive as many kilograms as 185 ) 980.5 
185 is contained times in 980.5. 5^ Kg. 

We divide^ and point off the 
quotient as in Division of Decimals. (Art 194.) 

23. A merchant paid $1872.40 for 234.45 meters of 
broadcloth ; what was that per meter ? Ans, $7,986 -f 

24. Paid 216.15 francs for 35.5 liters of molasses; how 
much was that per liter ? 

25. A man traveled 5682.5 kilometers in 7^ days, how 
far did he travel per day ! Ans, 757.66 +Km. 

26. How many cloaks can be made from 425.8 meters 
of cloth, allowing to each cloak 15.4 meters. 

27. A farmer, having 58.65 ares of iand, wishes to fence 
it into fields of 3.45 ares each; how many fields can he 
make! Ans. 17 fieldo. 

28. How many boxes, each holding 12.05 kilograms, 
will it take to pack 759.15 kilograms of butter ? 

39, The area of a grass plat is 21.06 sq. meters, and its 
length 6.48 meters ; what is its width ? 

30. If I pay $276 for 92 meters of silk, how mtich is 
that per meter ! Ans. $3. 

31. A man laid out ZVt5 francs in flour, at 25 francs 
per barrel ; how many barrels did he buy. 

Quest. — ^25. How divide znetiic numbeni ? 
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